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Calyx Core Drill Added to Testing 
Equipment of Commission 


ITH a view to securing only the highest type of 

hard surface work on the State Highways the 

Commission has recently added to the equipment 
of the Division of Tests and Investigations a ‘‘Calyx’’ 
core drill or pavement testing machine with which it is 
possible to drill a core from any hard surfaced road and 
determine by tests whether or not the work has been 
done according | 
to. specifi- 
eations. AS 
soon as the 
cores are drill- 
ed from the 
pavement they 
are forwarded 
to the labora- 
tory at Raleigh 
for measure- 
ment, strength 
tests and for 
analysis. With 
materials o f 
known quality, 
as previously 
determined by 
tests, and for 
comparison, a 
laboratory test 
of the product made from these materials, it should be- 
come evident, as soon as the tests of the cores are com- 
pleted, whether or not the highway in question has 
been built according to standard. 

The. outfit which is in use by the Highway Commis- 
sion is entirely mobile in order that 1t may be easily 
and quickly moved from one job to another. It 1s 
mounted on a three ton Kelly Springfield truck which, 
in addition to the drill proper, also carries molds for 
making conerete repair plugs; bins for sand, stone, and 
cement for repair plugs; a 130-gallon water tank and 
-hand foree pump so that the tank can be refilled from 
rivers or creeks; accessories for the work and for repairs. 





Core DrinL OUTFIT AND CREW TAKING SAMPLE OF PAVEMENT 


As shown in the accompanying photograph the drill 
is mounted flush with the end of the truck body and 
is driven by a belt from an 8-horse power, two cylinder, 
four eyele gasoline engine mounted just to the rear of it. 
This engine has its own gasoline tank and radiator so 
that it is independent of the truck for power. 

A patented 
type drill head, 
designed for 
road_ testing 
service is used 
and is capable 
of drilling 
from any hard 
surfaced road 
a core 614” in 
diameter. The 
drill bit is of 
soft steel, ecy- 





La mdse 
in shape and 
has -a_ slightly 
rounded face. 
It is rotated at 
approximately 
200 revolutions 
per minute’on a thin layer of steel shot which are fed 
through the bit and which le between the face of the 
drill and the material to be drilled. These shot are 
broken into small sharpedged pieces by pressure which 
is exerted on the drill as it rotates, and these pieces 
partially imbed themselves in the soft steel of the drill 
bit thus forming an abrasive surface which rapidly wears 
through the material on which it is placed. 

Water is fed to the cutting face of the drill by means 
of the small pipe shown in the photograph on tkis page, 
and serves the double purpose of cooling, the bit and of 
washing the pulverized material from.the hole. Under 
average conditions about three gallons of water are 


(Continued on neat page) 
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(Continued from page 3) 


used in drilling a core from an 8 inch pavement. After 
the hole has been drilled through the pavement the bit 
is raised, the core lifted from the hole and marked for 
identification when shipped to the laboratory. 

The guide board, shown in 
the photograph on page 3 
to the left of the bit, is used 
for centering and holding the 
bit in place when starting a 
new hole. After penetrating 
half. an inch the bit follows 
the groove which it has cut. 
The 714 inch bit, which is the 
size used by the Commission, 
will drill through an 8 itch 
pavement in about 20 of 30_ 
minutes, using approximately 
three pounds of shot. 


The holes which are left jn 
the pavement when the core 
is removed are filled with a 
concrete plug previously cast, 
the diameter of which is 
slightly less than that of the 
drilled hole. 
quickly dropped into place 


These plugs are 


and grouted with quick set- 
ting cement so that the road 
is left in good condition. 
The crew operating the ma- 
chine have a definite itinerary 
outlined for them and take 
samples at regular intervals 
along a given piece of road 
unless conditions warrant the 
drilling of test cores more frequently. The equip- 
ment will be in constant operation and will test all 
roads which have been laid as well as those which 
In the future before a final 


estimate is paid on any hard surface work a. satis- 


are under construction. 


factory report on the core drilled from the eorrespond- 


. 





Dritt HEAD AND CorE SAMPLE FRoM ASPHALTIC CONCRETE 
Roap LAID ON A CEMENT CONCRETE BASE 


ing pavement will be necessary. This is without a 
doubt the best way to insure that the State is getting 


value received for the money that it 1s spending for 


hard surfaced roads. 


The system which is ear- 
ried out in testing materials 
for highway construction does 
not permit the use of any 
material and_ the 
tests of the core drilled from 
the finished work will be 
final evidence of the quality 
of the materials entering in- 
£OSTE: Before any source 
of material can be available 
for highway work the ma- 
terial must be tested and ap- 
proved for use. After the 
first test the supply is fre- 
quently check tested to detect 
any variation in the quality 
of the materials and to insure 
comphance with the specifi- 
cations. 


inferior 


As soon as construe- 
tion is started a daily record 
is kept of materials used and 
is checked against the amount 
actually required for the 
given price of work and any 
major deviations from the 
theoretical amount are in- 
vestigated immediately. This 
allows a close check _ to 
be kept on the quality and 
quantity of the materials 
used and allows a full knowledge of detail regarding 
their use. The final, or the core drill test will be made 
when the work is completed to determine that the pave- 
ment has been built in accordance with the design as 
regard depth and quality of the different materials after 
fabrication into the finished product. 
Road Building in United States with Federal Aid. 





Good roads decrease the cost of transportation, permit the culti- 
vation of crops not otherwise marketable, permit the marketing to 
be done when prices are most favorable, tend to equalize traftie 


between the different seasons of the year, facilitate the consolida- 
tion of rural schools, facilitate rural mail delivery, and are a mater- 
ial factor in inducing tourist travel. Trade follows the best route. 
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Standardization 0f Materials and MethodsinNorth 
Carolina State Highway Construction 


mission will become effective on and after all pro- 

jects let March 30, 1922, and will contain several 
changes from the former specifications. In their prepa- 
ration consideration has been-given to the progress 
made throughout the country in highway construction, 
and they are intended to standardize as far as possible, 
the methods and materials used in securing an economic 
high type of pavement. 


fee new specifications of the State Highway Com- 


Prominent among the features, relating to construc- 
tion, is the sheet of adopted standards to guide the con- 
tractor when making his equipment for the hand finish 
of conerete wearing surfaces. This sheet includes details 
of the standard channel iron screed, the bow belt, the 
roller, and the subgrade check board, as well as minor 
equipment. It should be secured by all contractors who 
intend to finish the roadway by hand methods. 

The use of boxes or other suitable means for measur- 
ing the aggregates for concrete mixtures is required, 
as usual, regardless of whether it is concrete base work 
or concrete wearing surface. This does not allow ma- 
terials to be measured in truck bodies, but requires the 
ageregate to be struck off in boxes of the exact size 
necessary for a given sized batch, separate compartments 
being used for the fine and coarse aggregates. The use 
of the larger sizes of concrete mixers has led to a re- 
quirement of more exact proportioning of the individual 
aggregates, as a small deviation from the proper meas- 
urement in the depth of the box will have considerable 
effect on the proportions of the mixture on account of 
ereater surface area of the larger batch boxes. Each 
box when struck off must give the proper proportions. 

In general, the practice for concrete base work will be 
the same as is required for the one course Portland 
cement concrete roadway. The finish will necessarily be 
different, but the correctness of the proportions, the 
consistency of the mixture, and the check templates, ete., 
for the subgrade, as well as the condition of the sub- 
grade prior to the placing of conerete upon it, will be 
the same as for the conerete roadway. 

Particular attention will be given to the consisten:y 
and mixing of all conerete mixtures. A mixture which 
will quake but not settle when deposited will be re- 
quired, as the exceedingly dry mixture has no place in 
concrete roadway construction. The use of a flowing 
consistency, however, will not be allowed. Inspectors 
are instructed to require batches which are not of the 
proper consistency or have not been mixed the full 
time required, to be dumped outside of the forms and 
not allowed in the work. 

The use of proper materials will be required in all 
parts of the construction of the highway. Any devia- 


tion from the standard requirements will be made in the 
specifications, and not on the job. To prevent delays, 
and to secure the quality of the materials required, the 
State Highway Commission will place inspectors at the 
point of production of all the major materials entering 
into the construction whenever practicable. This will 
include Portland and bituminous cement, stone, rein- 
foreing steel, sand, gravel, creosoted timber, and concrete 
pipe. This method should allow the materials to be 
received, unloaded, and placed without delay on account 
of awaiting the necessary test results, provided suitable 
methods are used by the contractor in handling them, 
and secure a standard and uniform product for all 
classes of work. oo 

The specifications for remforeed concrete pipe require 
more reinforcement than formerly; a change in the 
proportions of the mixture; and a thicker shell. It is 
also required that each manufacturer have a suitable 
machine for testing his product: - Very little trouble 
is anticipated in securing reinforced concrete pipe from 
established manufacturers, to meet these requirements 
and the use of reinforced concrete pipe from other 
sources will not be allowed on State work. 

The pipe from each plant will be subjected to period- 
ical inspection and testing by representatives of the 
State Highway Commission and will be on the approved 
list without further question as long as these tests show 
that the pipe conforms to the specifications. The fail- 
ure of pipe from a given-plant to pass these tests will 
prohibit the use of the product from that particular 
plant until the stock on hand is exhausted and a new 
supply available for test and acceptance. 

Portland and bituminous cement will be tested and 
sealed at the time of shipment and, provided it is re- 
ceived in good condition, sealed as reported to the 
resident engineer, it can be used immediately by the 
contractor. 

Stone quarry inspection will be provided to obtain 
properly graded aggregate, and efforts will be made to 
standardize the handling of this material as much as 
possible, in order to reduce segregation. 

Any sand plant which produces a variable product 
will be subjected to plant inspection so that the con- 
tractor will not be held up awaiting test results of 
material received. One addition to the specifications 
for fine aggregate is the ‘‘stockpile’’ clause. This clause 
requires that all local sands be stockpiled in not. less 
than two hundred cubic yard units and sufficient supply 
be kept in advance to allow test results to be available 
before it is used. This clause will not be enforced where 
it 1s considered practicable by the engineer to obtain 
representative samples from the local pit, but is pri- 


(Continued on page 15) 





~~ en 


Nortru Caroutina Highway BULLETIN 


| Editorials — f . 





PUBLISHED MONTHLY BY 
NORTH CAROLINA STATE HIGHWAY COMMISSION 
RALEIGH, NORTH CAROLINA 





COMMISSION 
FRANKY PAGE) cORGUUUC Ss wietee oo er ete een oer ahene tate mete Raleigh 
J Hs (GAMERON 8 Src vis ares es rededale rc Savalel eee tole aeshensmekmeiehe te tel cteuntes Kinston 
J. Gi SPI RELDAT HER Se ee cxtcsas a tyeyskol nia ane agai eaeeen ee ....-Asheville 
Wy CASELART ores CE eee nets ce Depertbn le eteesus bree te eat ateichelcieneeaes Tarboro 
Wis AcMOGIp tan. c crcts ice eicka ate teal Be he eterna aavakeree els Wilmington 
JOHN SPRUN DAIS cara. ccs os aero ia inte mele orci cin tekeneene Durham 
Js: HLWOOD COX wheieiiticss fants ela bielbele sites niorae eters High Point 
We CoW WILKINSON sie 0.5 oy+!sisrgieseotals epee rome etter Charlotte 
RvAW DOUGHTON:. <25 BR Oab 5 oss bon too eetinn ne Dee Sparta 
JOHN C2 MEB RE. ete els... 2 Saisie ssi. steete ate era lenstate nee Bakersville 
CHas. M. UpHAm, State Highway Engineer........... Raleigh 


Address all communications in regard to BuLLETIN to the 
Editor, Box 1140, Raleigh, N. C. 


This BuLLETIN will be sent gratis to any State or county 
official, contractor, newspaper, trade publication, library, or 
other person interested in the improvement of roads and in 
the work of the Commission. Advertising rates may be ob- 
tained on application. 





Volume IIT March, 1922 Number 1 





Table of Contents 


PAGE 
Calyx Core’ Drill Added to Testing Equipment 

OL CG onim issiOn Ree 2a a2 Aen anaes eae a ele ae 3 
Standardization of Material and Methods ......... 5 
Hditorialsee\ ,ac1 ge. ee. eae ke ee ete 6 
Contracts. uet" Mebraary 22 uneasy. oe. ante te sn ae 
Development in Construction of Concrete Roads.... 8 
Recent Developments in Road Construction........ Lis 


Road Building in United States with Federal Aid... 13 
Status of Federal and State Aid Work 


Advertisements , 


2 3 2 0 0. 0 e's 6 6 0 @'0 6 0 0 0 6 6.0 0 0 6 16 © 9:0) © » 9 let 





Sg ee ee ae >. ~ fs 


The new Specifications governing State highway con- 
struction in North Carolina have recently been issued 
and should be in the hands of contractors prior to the 
publication. of this Bulletin. In the future proposal 
sheets only will be mailed to prospective bidders in- 
stead of complete specifications as heretofore. Con- 
tractors who have not secured a copy of the new speci- 
fications should do so at once as all work in the future 
will be governed by the revised standards. Some of 


the salient features of the new specifications are dis- 
cussed in a brief way on page 5D. 


Contractors who intend using the hand finish method 
on concrete roads should secure a print of the sheet 
of adopted standards governing the construction of 
hand _ finished equipment. This sheet may be obtained 
by addressing Geo. F. Syme, Supervising Engineer, 
Raleigh, N. C. 


During the first part of the year the State Highway 
Commission set as its goal for 1922 one thousand miles 
of roadwork to be placed under contract. Lettings 
during the first two months of 1922 totalled approxi- 
mately 235 miles divided as follows: Sand elay, topsoil, 
and gravel, 125 miles; Macadam, including all types, 28 
miles; concrete, plain and reinforced, 30 miles; asphal- 
tic conerete, 52 miles. More mileage was awarded 
during February than was let any month since the 
Commission began to function. As will be seen by 
figures on page 19 the cost of work under contract or 


under construction has passed the $20,000,000 mark. 


Assistant Engineer W. E. Hawkins, has written a 
very interesting paper on ‘‘Developments in the Con- 


struction of Conerete Roads.’’ This article which will 


be found on page 8 contains good information and 


should be read by all who are interested in this type of 
road. The illustrations were made from photos taken 


on project No. 388, Robeson County. 


‘*Recent developments in road construction’’ is dis- 
cussed on page 11 by Chief Engineer Upham and con- 
tains a number of points brought out during the past 


year in road construction. 
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Contracts Let 


Previous lettings of highway work were eclipsed by 
the letting held February 24th when 231 bids were re- 
ceived on the twenty-two projects advertised for letting 
on that date. Proposals covering the work were mailed 
out to over 400 contractors and other interested parties. 
The bids received on the work showed a decline in the 
cost of roadwork and all of the projects, with one ex- 
ception, were rewarded. The results of the letting were 
as follows: 


DISTRICT NO. 1 


Von Glahn & Talbott, of Spartanburg, 8. C., were 
awarded project No. 140, a bridge in Halifax County on 
the road between Scotland Neck and Tarboro, their bid 
being $9,584.26. 

Project No. 154, Martin County, was let to the South- 
ern Willite Paving Co., of Richmond, Va., while the 
structures on the same project were awarded to O. F. 
Leighton, Ine., also of Richmond. This project consists 
of 11.27 miles of road between Williamston and the 
Beaufort County line, toward Washington, and will be 
surfaced with asphaltic concrete, laid on a cement con- 
erete base at an approximate cost of $394,000.00. 

Project No. 166, a bridge between Jackson and Rich 
Square will be built by the W. D. Murray-Sadler Cor- 
poration, of Norfolk, Va., at a cost of $18,000.00 includ- 
ing the grading of 0.47 miles of approaches. 

W. N. Thompson, of Burlington, and Nello L. Teer, of 
Durham, were awarded the roadway and structures re- 
spectively on project No. 196, Washington County. This 
ig a section 14.93 miles long of the road between the 
Martin County line and Creswell and will be eraded 
and surfaced with sand clay at an approximate cost of 
$82,000.00. 


DISTRICT NO. 2 


The paving on project No. 210, Craven County, was 
awarded to the Union Paving Company, of Philadelphia 
and the structures to A. P. Gilbert, of Durham. The 
project, is located between the Lenoir County line and 
Fort Barnwell, a distance of 8.34 miles, and will be 
paved with asphaltic concrete on a cement concrete 
base at an approximate cost. of $288,000.00, this includ- 
ing both roadway and structures. 

R. E. Martin, of Mountain City, Tenn., was awarded 
the contract for grading 16.47 miles of road between 
Delway and the Pender County line, Sampson County, 
‘and Striblin, Stauddy, and Newell, of Corinth, Miss., 
the structures on the same project, designated as No. 
OT 2s /The) cost of the work will be in round figures 
$99,000.00. 


DISTRICT NO. 3 
Twelve miles of the road between Hlizabethtown and 


CGlarkton, Bladen County, will be graded and surfaced 
| (Continued 





February 24th 


with sand clay by T. W. Chandler of Virgilina, Va., and 
the structures built by Nello L. Teer, of Durham; the 
total cost of the project, No. 300, being $65,178.90. 


Project No 377, a bridge near Wallace, on the Pender- 
Duplin County line will be built by the Hazell-Connerat- 
Quist Construction Co., of Macon, Ga., and the ap- 
proaches graded by R. E. Martin, at a cost of $77,000.00. 


DISTRICT NO. 4 


R. M. Walker & Co., of Atlanta, Ga. will build a 
reinforced conerete bridge over the Haw River in Chat- 
ham County for approximately $57,400.00. This project, 
No. 400, is located on the road between Pittsboro and 
Chapel Hill. 


DISTRICT NO. 5 


Project No. 538, a small bridge near High Point, 
Guilford County, was awarded to J. L. Brinkley, of 
Thomasville for approximately $6,900.00. 

The Gibson Construction Co., of Knoxville, Tenn. 
will build project No. 566, 7.14 miles of topsoil road 
between Aberdeen and the Richmond County Line and 
Nello L. Teer of Durham the structures, the total con- 
struction cost being $61,380.60. 


Project No. 567, a short stretch of road between Aber- 
deen and the Hoke County line will be graded and 
surfaced with topsoil by C. H. Teague of Augusta, Ga., 
for $7,690.43 for the 2.96 miles included. 


Project No. 577, the only hard surfaced job awarded 
from the Fifth District was let to the Royer-Ferguson 
Co., Ine., of High Point, also contractors on the High 
Point-Winston-Salem road. <A plain conerete pavement 
will be laid and with the structures, which were awarded 
to J. L. Brinkley, of Thomasville, will cost approxi- 
mately $411,376.00. The project is a part of the High 
Point-Randleman Highway and is 13.37 miles in length. 


DISTRICT NO. 6 


Geer & Wilson, of Rutherfordton, will grade and sur- 
face with topsoil 6.39 miles of road in Anson County, 
between the Stanly-Anson line and Wadesboro while 
the structures on the same project, No. 607, were 
awarded to Booz-Lloyd & Co., of Marion. The total cost 
of construction is estimated to be $40,517.29. 

The second link of the Mecklenburg County section 
of the Charlotte-Statesville Highway, project No. 654, 
will be built by Lampton and Burks, of Louisville, 
Kentucky for approximately $303,000.00 for the 10.1 
miles included. The project is located between Hunters- 
ville and the Iredell County line, lying between two 
sections of the highway already under construction. The 
standard type of asphaltic concrete surface on a cement 
eonerete base will be laid. 


on page 13) 
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of Concrete Roads 


the Construction 


By W. E. Hawkins, Asst. Engineer, State Highway Commission, Raleigh, N. C. 


N the consideration of permanent roads we have been 
passing thru an age of transition regarding methods 
of construction for the past fifteen years. The public 
have now begun to realize what a good road means, with 
the result that large sums of money are being appro- 
priated for the construction of better and permanent 
roads. North Carolina, being one of the foremost States 
in the Union, has followed the lead of other States and 
ten months ago launched out upon an ambitious good 
roads construction program. 
Engineers have been striving for years to develop and 
construct a permanent road, a road that would be giv- 
ing the public their money’s worth, that, with proper 


maintenance would still be in existence upon the ma- . 


turity of the bonds, and one that would satisfy the re- 
quirements of the public. 

Various types and kinds of construction have been 
made the subject of experiment until at present time 
a concrete roadway is one of the recommended pave- 
ments in all localities. 








By USING REINFORCEMENT IN CONCRETE ROADS THE THICKNESS 
OF THE PAVEMENT MAy BE REDUCED. 


Approximately ten years ago, concrete received its 
first impetus in roadway construction. With the in- 
erease of motor driven vehicles it was found that fur- 
ther construction of macadam roads with their excessive 
maintenance costs was a waste of money. With this 
realization several States built sections of concrete roads 
where traffic was heavy. The question of strength and 
wearing surface at first was not given proper con- 
sideration, with the result, that failures occurred in a 
very short time. With the increase in traffic the rid- 
ing surface of the pavement gave way to rough and 
uneven places, and as the strength of the pavement 
was not sufficient to withstand the ever increasing load, 
nuemrous cracks occurred at different points in the 
pavement. 





In the past, failures of concrete pavements have 
been attributed to improperly prepared subgrades; in- 
adequate drainage systems; the use of aggregates which 
were not clean, well graded or properly proportioned ; 
the use of cement that had not been properly tested or 
stored on the job; inadequate or irregular mixing, the 
use of too much water, and, a scarcity of cement. In 
many cases the pavements were not built to specified 
depth, and the reinforcing material was not placed as 
specified. Failure also resulted when poor finishing 
methods were employed or when the curing was not 
carried out according to specifications. The subgrade 
must be uniform, well drained at all times; soft or wet 
spots must be removed; free from any objectionable 
material; have no ruts, bumps or low places; and firm 
and well rolled. It is a waste of money to lay a con- 
crete road upon a subgrade that is not properly pre- 
pared, as in due time, failure of that section of pavement 
will surely result. 

After the subgrade has been properly prepared, forms 
should be erected according to alignment and grade as 
given by the engineer. The riding qualities of a con- 
erete road depend to a large extent upon the forms. 
Wood forms have shown by experience to be unsatis- 
factory, as they soon become warped, split and broken. 
Steel forms weighing about four pounds to foot were 
at first used, but constant use, coupled with careless 
handling, caused poor alignment, grade and_ finish. 
This weight has been increased fron, time to time until 
experience has demonstrated that with each inerease of 
form weight, better results have been obtained in sur- 
face finish and riding qualities. Forms must be oiled 
or greased each time before use. At all times they 
must be set accurately, with good alignment, grade and 
stability. Poor line, grade and insufficient staking will 
result in uneven and rough riding surfaces. Two hun- 
dred feet of forms on both sides must be set at all 
times in advance of the mixer in order to insure proper 
alignment and grade. 

The materials entering into the construction of the 
road should be first class in quality, as they are the 
vital parts of the pavement. All materials must pass 
a rigid laboratory test before being used. This is espe- 
cially true of the fine aggregate, as poor quality in this 
material in the past, has been responsible for many 
failures in concrete pavements. 

Cement should be sampled from cars when loading at 
the mill. The cement must be carefully stored and 
kept dry. Under no condition should it be placed on 
the ground. When cement that has not been tested 
arrives at the work, it should not be unloaded until 
sampled. Until a report has been received the cement 














should be carefully stored in a shed, and so placed, that 
it can easily be identified in ease of necessity. All 
materials used must be well graded, clean, tested and 
approved by Engineer of Tests before being used in 
the work. 

In regard to the strength and section of conerete 
pavements, we have two types, a road with a flat sub- 
grade, 6 to 8 inches thick at sides and 8 to 10 inches 
thick in the center. This design has been found. to 
possess sufficient streneth and endurance to take care 
of our future traffic needs. The other type is a pave- 
ment of uniform thickness with fabric reinforcement 
placed two inches from the surface which, in some cases 
will prevent cracking while in others will prevent 
cracks from opening up. This reinforcement also gives 
pavement sufficient beam strength to counteract any 
tranverse and longitudinal cracks which would have 








THe MATERIALS SHOULD Br THOROUGHLY MIxED IN A STANDARD 


Type oF MIXER 


eventually developed had the pavement not been rein- 
forced. With our present design of fabric reinforce- 


ment with marginal bars at the sides of the pavement, 


a road of 6 inch uniform thickness, so reinforced, will 
certainly prove durable and suitable to the traffic needs 
of this State. 

Poorly proportioned and weak batches in a day’s run 
result, after a few years service in pot holes, and sur- 
face disintegration, which affect riding qualities of road 
and require maintenance. 

The Inspector should keep an accurate check on the 
amount of cement used, maintain a daily record of 
length of pavement laid, and report daily, to the Raleigh 
Office and District Engineer, the quantities of cement 


used. 


There: are three methods now being almost univer- 
sally used in the mixing and placing of conerete roads. 
First, the central proportioning plant, where the agere- 
gates are proportioned at a central plant, in measuring 
boxes, loaded into batch boxes, and hauled by trucks or 
industrial railway to point of use. Second, central mix- 





SHOWING THE SUBGRADE TEMPLATE IN FOREGROUND. BACK- 


GROUND—PLACING Fasric REINFORCEMENT 


ing plant, concrete being prepared at central plant and 
hauled to point of use by motor truck for distances of 
several miles. Third, materials being distributed along 
project adjacent to road in storage piles at distances 
of from 500 to 1000 feet and hauled in carts or trucks, 
with proportioned compartments, to point of use. 





SPREADING TOP COURSE .OF CONCRETE AND STRIKING-OFF WITH 
HAND TEMPLATE To INSURE PROPER CROWN AND DEPTH. 


Under no consideration should materials be allowed to 
be dumped upon the subgrade. Experience in the past, 
with this method, has demonstrated that the subgrade 
has not been properly prepared before materials are 
placed thereon; and wheel-barrows as measuring de- 
vices have not given satisfaction. Aggregates shoveled 
or forked with this method become mixed with dirt and 
other objectionable material. 

The correct measuring of all materials insures satis- 
factory work. The contents of all proportioning boxes, 
batch boxes or other measuring devices must be de- 
termined by accurate measurements. 











4 ; 


The next important step is the mixing of the ma- 
terials. They should be mixed for 144 minutes in a 
batch mixer equipped with a timing device attachment. 
Water should be added at the time the materials are 
being run into the mixer. In the mixing of concrete, 
the time of mix and the water factor are most important. 
As a general rule the less water used and the greater 
the time of mixing, the stronger the concrete as a result. 
A eonerete of proper consistency can be obtained with 
less water if the time of mixing is increased. Many 
thousands of dollars are wasted by the use of too much 
water during mixing. It is obvious that a larger amount 
of water will allow a mixer to turnout what looks lke a 
well mixed concrete but in such cases we do not get 
proper hydration of the cement and the plasticity, 
which is so necessary for strong conerete. The concrete 
should come from the mixer with every particle of the 
fine and coarse aggregate coated with cement; when de- 
posited it will be neither sloppy nor granular but of a 
workable consistency which when placed will form a 
compact and uniform mass. 

Before placing concrete subgrade should be tested 
with a subgrade tester to insure proper depth of pave- 








ROLLING THE PAVEMENT To CoMPACcCT AND GIVE SMOOTH SURFACE. 


ment. The subgrade must be firm, smooth and uniform. 
Concrete shall be placed only on a moist subgrade and 
by means of a discharging device which does not cause 
separation of matrix and the course aggregate. If con- 
_ crete is too wet the mortar will separate, leaving the 
coarse aggregate pocketed. This results in concrete 
which is weak in spots. The use of short handle square 
point shovels allows the laborers to deposit the conerete 
in a uniform mass more so than the use of any other im- 
plement. 

If fabrie reinforcement is used, it must be perfectly 
flat when placed in the work. If finished in rolls it 
must be flattened by the use of a machine. The fabric 
must extend to within 2 inches of the sides of the pave- 
ment, and must be lapped 14 the distance of the spacing 
of the main members. If the reinforcement is placed 
lower than 2 inches in the pavement, the desired result 
is lost. A striking template insuring a 2 inch depth 





WETIN 


must be used in order to secure uniformity. The first 
layer of conerete shall be deposited to the depth of 
fabric reinforcing and then struck off with approved 
template. After reinforcement is in position, the re- 
maining 2 inches of conerete is placed on top of it. 
Workmen should not be permitted to walk in the con- 
erete after the initial spreading. at 








USING THE Bow-BEtT To Give FINAL FINISH. 


As soon as the full depth of conerete has been spread, 
it. Shall be struck off, either by a hand template or an 
approved finishing machine. The hand template should 
weigh not less than 400 pounds, “and be shaped to cross 
section of road according to plans. <A slight excess of 
concrete must be maintained ahead of the strikeboard at 
all times. The template must be worked in a cross wise 
and longitudinal movement, always keeping an excess 
of conerete ahead; this will insure a uniform and true 
surface. Before the pavement is struck off, the sides 
must be spaded in order to prevent honey-combed sec- 
tions and to insure satisfactory edging. Templates, both 
hand and finishing machine, must be checked morning 
and noon for crown. Sufficient allowance must be made 
for the slump of conerete in hardening. They should 





AFTER ROLLING Process IS CoMPLETED THE SuRFACE SHOULD BE 
CovERED BY CANVAS AND ArrrR 24 Hours WitrH a 
LAYER OF Dirt WHICH SHOULD Br Kerr Wet. 


have a crown of at least 14 of an inch greater than 
crown of finished pavement. 


(Continued on page 14) 
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Recent Developments zz Road Construction 


Cuas. M. UpnAm, State Highway Engineer... 


Half-Width Roads.—The construction of half-width 
roads can hardly be called recent. It has been found 
that this method may be followed and satisfactory results 
obtained. This development of road construction re- 


leases the traffic from the long rough detours, which are 


very often present in road construction, and makes the 
road available for traffic during construction. 

This method has been utilized satisfactorily in the case 
of the construction of the bituminous type pavements, 
and, in a few instances, it has’ brought about good re- 
sults in the construction of water-bound macadam, but it 
is generally used in conerete road construction. 

Where this road is constructed for a heavy duty road, 
it is very often heavily reinforced, and each half of the 
road is kept separate and apart from the other half, so 
that the complete pavement really consists of two strips 
of pavement laid side by side. In this method of con- 
struction the heavy reinforcement is longitudinal, and, 
on account of the center line joint taking up the vertical 
movement of the pavement, thus eliminating any longi- 
tudinal cracking, and the transverse cracking is de- 
creased to a minimum, even in the part of the country 
that is subjected to heavy frost. 

In other instances tie rods have been used to tie the 
two strips of pavement together. This method, however, 
introduces difficult details in construction, and at the 
present time has shown no particular advantage over the 
other. The practical advantage of the longitudinal joint 
is in the fact that the construction joint is easily main- 
tained, and is not especially objectionable in appearance, 
while a jagged, irregular longitudinal crack is difficult 
to maintain, and is very unsightly in appearance. 

In some states this longitudinal or center line con- 
struction joint is provided, even though the pavement 
is constructed in one operation, the advantage being the 


same as when the pavement is constructed in two sec-. 


tions. 

Widening Old Macadam.—Another recent develop- 
ment is the widening out and the reclaiming of old maca- 
dam roads by building a strip of hard surface pavement 
on each side of the macadam. On either side of the old 
macadam road varying from 5 to 10 ft. in width, there 
is placed a strip of concrete pavement from 9 to 10 ft. 
wide; these strips being sometimes reinforced. This 
method furnishes a comparatively wide pavement, and 
renders useful a road which would otherwise be too nar- 
row to be of any service to traffic. 

Increasing Amount of Reinforcement in Concrete 
Roads.—Another development in road surfacing has 
been the general tendency to increase the amount of vein- 
forcement in concrete roads. 

Only a short time ago many engineers were reinfore- 
ing their roads with metal wiring, approximately 25 to 
97 lbs. to 100 sq. ft. At the present time it is a common 
practice to use approximately three times this amount, 


with the tendency to still further increase the weight of 
material. The Specifications of North Carolina for 
1922 will undoubtedly call for metal amounting to nearly 
100 lbs. for each 100 sq. ft. 

This has effected a large economical advantage in the 
cost of roads, which has brought a reinforced concrete 
surface to the point where the changes in reinforcements 
are not left to the imagination. The present price of 
steel has made it possible to create considerable saving 
in dollars by the construction of thinner concrete pave- 
ments. Where reinforcement has been used in most 
cases the road has been constructed of a universal thick- 
ness, this also affording a considerable saving of conerete. 

Batch Transfer and Central Mixing.—Much progress 
has been made in the methods of laying conerete pave- 
ments, the tendency being not to allow concrete materials 
to be placed on the subgrade. The batch transfer meth- 
od is now becoming a standard form of construction. 
This method has proven economical, in most instances, 
and capable of large yardage. 

There have been many combinations of this method, 
such as hauling by industrial railway with the batch 
boxes carried upon the railway cars; as well as the motor 
truck hauling with the batch boxes loaded on the trucks; 
and the trucks being provided with batch compartments. 
In some instances the batches have been hauled a por- 
tion of the distance by trucks and transferred to indus- 
trial railway. This has proven a very economical com- 
bination in many eases. 

The central mixing plant for concrete pavements is 
now commending itself on many projects. In most 
cases the ready-mixed concrete is hauled to the construc- 
tion by means of trucks. The only detail in this method 
which can be considered questionable at this time, is the 
transferring of the concrete from the trucks. It is pos- 
sible in many eases that there is a segregation of aggre- 
eates and, no doubt, this detail must be overcome, but 
this method of construction is bound to gain in popu- 
larity from year to year. 

In a few instances engineers are calling for a piece of 
bituminous surface road to be constructed on 1:2:4 con- 
erete and requiring that the concrete base be properly 
cured, as called for in concrete surface, for a period of 
at least two weeks. 

Covering Green Concrete Pavements.— or a long time 
the curing of concrete pavements has been neglected, 
and it is only recently that this detail of construction 
has been given the proper attention. One oi the mest 
important developments which has been brought about 
recently is the use of the burlap covering in the early 
euring of concrete surface. 

The finished pavement is covered with strips of bur- 
lap, approximately 4 ft. in width, and extending the en- 
tire width of the pavement. This burlap is kept wet 
and then placed on the finished concrete surface from 


(Continued on next page) 
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about 10 to 20 ft. back of the finishing operation. The 
slight marking of the surface from the burlap is neg- 
ligible. 


The burlap should never be allowed to dry out and 
thus the concrete does not lack the necessary water for 
hydrating in the early periods, a condition which has 
often existed in the other methods of curing concrete 
roads. 


I consider that this is one of the greatest developments 
of details, and one which has actually improved the last- 
ing quality of conerete. As soon as the road surface 
becomes hardened the burlap is rolled up and ready for 
the next day’s work, while the conerete road surface is 
covered with earth, sprinkled and wet in the usual man- 
ner. 

Riding Qualities of New Road.—Many spcifications 
are now including regulations as to the riding qualities 
and evenness of the concrete road surface. Ordinarily this 
cannot be tested until the next day when the concrete has 
hardened sufficiently to bear one’s weight. Recently 
there has been an appliance invented which consists of 
an extremely light straight edge, which may be fastened 
to the end of two handles in order to reach out to the 
road surface and test the surface before it has become 
hardened. 

Curing Concrete Pavements.—Many other experiments 
have been carried out in the detail of curing concrete 
pavements, but no definite results have been obtained. 
One state has used calcium chloride in solution applied 
on approximately 1 in. of earth covering. Another 
method tried has been the covering of the conerete sur- 
face with a heavy asphaltic oil. The oil was applied to 
the road in the proportion of about 6/10 gal. per sq. yd., 
and in two weeks’ curing period the asphalt was peeled 
off and again used. No definite recommendation is 
made at the present time in regard to this method. 

Another extraordinary experiment has consisted of 
the oiling of the subgrade preparatory to the laying of 
the conerete pavement, the object being to prevent mud 
during the light showers. It has been found that when 
the light truck is used this oiling proves to be a consid- 
erable advantage, and, no doubt, the oil offers some as- 
sistance to the stabilization of the subgrade. 

Steel Bar Reinforcement.—While for a long time it 
has been customary to use wire fabric in the reinforce- 
ment of conerete highways, steel bars are occasionally 
used, and while there has been no development in regard 
to the use of this fabrice reinforcement, there is, however, 
a change in the method of using steel bars. The new 
development consists of making these bars into a mat, 
consisting approximately of 10 to 14 bars transversely, 
and about 5 bars longitudinally. The mat is then wired 
together and handled as sheet reinforcement. 

The use of dowels at the transverse construction joint 
ean hardly be considered as new, as this method has 
been carried on for several years, and found to be very 
satisfactory in overcoming the tendency of one slab to 
rise above the other. 


Another method in construction detail is the installa- 
tion of fibre conduits placed transversely across the 
road at various intervals, especially through small towns 
and villages. It is the function of these conduits to 
provide a means for gas, water and electric wiring to 
eross the road without making it necessary to break up 
the pavement. 


Bituminous and Brick Developments.—In the con- 


‘struction of sheet asphalt surfaces there is a tendency 


to be more liberal in the grading of sand aggregates, 
and the use of a lower penetration asphalt. There is 
also an inclination to use a 3-wheel roller in compacting 
the sheet asphalt surface. While this is not absolutely 
new, its use has never been universal. 


Another new development is in the combining of a 
binder course and sheet asphalt surface in the one 
course, which virtually consists of a stone-filled sheet 
asphalt, the stone composing from 25 to 60 per cent of the 
entire surface. When this surface is used no binder 
course is laid, and the surface is compacted as an ordi- 
nary asphaltic concrete. 

Recent developments in brick pavements have shov™ 
that the vertical fibre brick laid on a concrete base and 
sand cushion, grouted with a bituminous material is 
capable of withstanding the ravages of traffic. 

‘“Progressive Type’’ of Road in North Carolina.—The 
findings of the Subgrade Committee, of which Senator 
du Pont is chairman, have shown that the traffic-bear- 
ing properties of the pavement depend greatly upon the 
stability of the subgrades, and that the subgrade can be 
greatly stabilized by being mixed or covered with a 
non-capillary material, such as sand, gravel or top soil. 
This has led to the development of what, in North Caro- 
lina, has been termed the ‘‘Progressive Type’’ road, 
which consists, first, of the grading of the road and the 
building of drainage structures, and then surfacing 
with a non-capillary material, such as gravel, sand, clay 
or top soil, which, in truth, is nothing more than the 


construction of a subgrade highway for a future con- 


structed hard surface pavement. This can be main- 
tained as a subgrade highway for medium traffic at a 
reasonable cost, and, when occasion demands, it can 
serve as a high bearing value subgrade for any type of 
surface desired. This method of construction means 
that all previous steps in the construction have been pre- 
served and that the completion of a hard surface road 
is merely an addition ; there being no economic loss what- 
ever, due to the fact that the previous work is ineorpor- 
ated into the completed hard surface road. 

Waterproofing Sand-Clay on Top Soil \Roads.—I 
would not consider this paper complete without des- 
cribing one of the new methods we are trying, and which 
promises to be very satisfactory in the treatment of con- 
structed subgrade highways, now being utilized as roads, 
and in the treatment of top soil or sand-clay roads. 
Many states are situated similarily to North Carolina to 
the extent of having a large mileage of sand-clay top 
soil, or gravel surfaces. 


(Continued on page 15) 
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Road Building zz United States wth Federal Aid 


OME intensely interesting figures have just been 
S given out from Washington relative to roads built, 
under construction and under agreement for con- 
struction throughout the United States in conjunction 
with federal aid funds. These funds were distributed 
among the several states by the bureau of public roads, 
United States department of agriculture, since July 1, 
1916. The report shows that federal aid roads under the 
above three headings total 281,135 miles. 

What will be of particular interest at this time is not 
so much the number of miles built, but the average 
cost per mile for the different parts of the work. This 
is true by reason that in some sections there has been 
a concerted movement for the abandonment of perma- 
nent highway building because of the excessive cost. 
A study of the government report will indicate whether 
or not the different localities have been paying too 
much for paved roads. 

The department’s summary by types shows the fol- 


lowing mileage: 


Material Miles 
Graded ATide Ciamne departs sre eee mets coer littere he a io's «ls, she's 8,864.0 
Sohal ECA Sache =~ SORE gets diy caper Gureinint ci eee eee Re Rea 2,695.5 
(Oa ide eA 2 2 Ge? Sue pone reac oO ee ere 10,042.5 
Macadam: Gwate- DOU) 0 inc. 2 sacteeitete srs <rars aun eo sistesene, 1,290.7 
Macadam  CbitimaiMOUS)itee neo ete eet oles. ove ee pig ae wes 1,823.2 
BitumMInoustcomereted tee tase aietuaeers «oie Slsdunlorl se 5 772.5 
CONCTELGE Siersieee ees Stenson ce hey sp whee ies 4,653.0 
Brick. eee aes. (Satay oes S ote Pe cro eee Rete oa 44.6 


In addition to the foregoing, bridges with their ap- 
proaches to the total length of 47.4 miles were con- 
structed or are now under agreement for construction 
with federal aid and state funds combined. 

The table shows a large mileage of graded and 
drained, sand-clay, gravel, and macadam roads, while 
there is less mileage of concrete, bituminous concrete, 
and brick roads. This situation is due to the increased 
cost of construction for the higher types of roads. 
The average cost figures per mile of the different grades 
built during the 4-year period, or now provided for, 
are as follows: 


Material Cost 
Gradediva nclamdt ainccig re eis 0). eh, eee hae) ult Lo. arenes $ 8,115 
SANG cla Vales eee os cele CRE se LL atic | em 8,250 
GRay elat meaner ot coteas oars 4) Gk. cee iste Heth as culating 10,400 
Macadam (water pound), aeerenatte «dite ote ws lo. veles 17,320 
NACA AIAN DIL TINOUS Neem eee et ales eck ate ene, whe es le ee 21,300 
BLUM INOUSPCONCTElE aise e Cerrar a wee cleo. Se | otioae 30,350 
CONCrELCEN aL re etc Mere RIE Peco cecS rteena koe eee 39.540 
BTuIG gy ia. ean ers Py Peete rece kai), ay ligu, Peele PARE en 49,570 


The total cost of the 28,135 miles of roadway is 
$496,151,683.43 the average cost per mile, $17,630. 
Of the total cost the sum of $211,135,376.31 was made 
available through federal aid the remainder through the 


states. This is at the average rate of $7,500 per mile 


of federal aid funds, for the total mileage built. 


Contracts Let February 24th 


(Continued from page 7) 


DISTRICT NO. 7 


Project No. 731, Davie County, was awarded to G. R. 
Martin, of Salisbury, and to Heilig and Sherrill, of 
Winston-Salem, the former the roadway and the latter 
the structures. The project is located between Mocks- 
ville and Winston-Salem, -is 5.46 miles in length, and 
will be surfaced with plain concrete at an approximate 


cost of $195,000.00. 
DISTRICT NO. 8 


The bridges and culverts on project No. 855, Mitchell 
County, were awarded to the Luten Bridge Co., of Knox- 
ville, for approximately $7,450.00. The roadwork was 
previously let to the Fiske-Carter Construction Co., and 
has been under. construction for sometime past. 

Waterbound macadam will be used to surface 5.58 
miles of road in Mitchell County, between Ledger and 
Bakersville. The roadway on the project which is de- 


had a large number of bidders. 


signated as No. 860 was let to the J. F. Mulligan Con- 
struction Co., of North Wilkesboro, and the structures 
to the W. H. Anderson Construction Co., of Spruce Pine, 
the total construction cost being $153,000.00. 


DISTRICT NO. 9 


Project No. 904, one of the shortest projects awarded 
The work consists of 
paving 1.6 miles of road between Grace and New Bridge, 
Buncombe County. The Asheville Paving Company was 


finally awarded the roadwork and paving with asphaltic 


eonerete, while R. C. Stevens, also of Asheville, was 


awarded the structures, the entire cost being $81,079.35. 

Project No. 940, Haywood County, was let to Alex- 
ander and Patton, of Swannanoa, and to H. A. Brown & 
Co., of West Asheville. The project will be surfaced 
with waterbound macadam and will cost in round figures 
$126,000.00 for 7.13 miles, 
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Developments in the Construction of Concrete Roads 
(Continued from page 10) 


After the concrete has been struck off, it should be 
rolled with a roller of size and weight according to spe- 
This removes all air-bubbles and pockets in 

The use of the roller must not be delayed 
until the surface is partially set. Too early rolling 
will remove too much mortar and not water. The roller 
must be moved slowly, passing over surface and back, 
it is then lifted and advanced 1% its length, the rolling 
operation then being repeated. Free water must be al- 
lowed to come to the surface between each rolling, and 
the rolling continued until this ceases. The roller must 
be wetted after each operation and kept clean and true 
in form. 


cifications. 
the conerete. 


After final rolling the belting of the surface should 
follow. The belt must be kept moist or oiled and cleaned 
at all times. It should be made of a composition and 
size according to specifications. The first belting of the 
surface takes out small irregularities, removes excess 
water and smoothes the surface. It is necessary to re- 
peat this operation to secure the desired results. The 
final belting must be given the surface when concrete 
has partially set, all excess water having been taken off 
and the finished surface resulting should be uniform and 
of gritty texture. The belt should not be allowed to 
rest on the fresh conerete at any time. 

In the use of the finishing machine, poor results have 
been obtained in the past, because of inexperienced op- 
erators. An operator must be experienced,or instructed 
and trained to finish a pavement which is uniform. The 


defect of finishing machine work is an irregular wavy - 


surface, which is caused in a number of ways. These 
can be remedied by not allowing machine to move too 
fast, keeping excess of material in front of strikeboard 
and a proper amount of tamping. The tendency in the 
past, has been to finish the surface entirely too wet, in 
machine finish. To overcome this, the surface should be 
required in all cases to be rolled with a hand roller as 
hereinbefore described under hand finishing. 

The placing of transverse joints in a concrete pave- 
ment has had a number of years of experiment. Some 
engineers are still placing joints at from 25 to 40 feet 
apart unreinforeed, with a joint filler. It has been 
demonstrated that the best results will be obtained by 
placing joints reinforced with dowel rods at the end of 
each day’s work, with joint filler of from 14 to 1 inch; 
this will allow free movement as the slab expands or 
contracts. 

The last operation of a concrete pavement is that of 


curing. The best method of curing is obtained by pond- 


ing. Tests have shown that additional strength and 
better wearing qualities have been obtained by proper 
protection and curing of conerete. As soon as the sur- 
face of the concrete is finished, it should be protected 
by canvas or other similar material, placed on frames 


or on the surface of the pavement, Another practical 


method is that of placing burlap on the surface of the 
conerete as soon as it has sufficiently set to bear same, 
without marring the surface finish. This is kept wet — 
continually during the day’s run, and removed next 
morning, when the surface should be covered with 2 
inches of earth and kept. wet continually for next two 
weeks. Hair checking or cracking can sometimes be 
eliminated by the use of the wet burlap, placed on the 
surface. If this does not prevent it, then coarse and 
fine aggregate should be sprinkled before being placed in 
the mixer. The pavement, after receiving earth cover- 
ing should be kept wet or soaked for 14 days, and under 
no consideration should traffic be permitted on the pave- 
ment within less than 21 days. 


Before traffic is allowed on the pavement, all 7 joints 
and cracks should be sealed with tar or asphalt. Ap- 
plications should be poured flush with openings, in 
narrow widths and straight lines. Material should only 
extend 1 inch on each side of joint or crack; after ap- 
pleation, material should be covered with coarse sand. 

It is very important that water be kept from pene- 
trating to the subgrade. Shoulders should be built ad- 
jacent to the pavement in accordance with plans in a 
reasonable time. They should be built of such material, 
and on a slope, that will allow water to flow quickly 
away from the pavement, and be sufficiently firm to 
protect the edges. In order to insure a long life road, 
side ditches having a minimum depth of 9 inches below 
bottom of pavement should be constructed throughout 
the entire length of pavement, and small outlet trenches 
or drains in the shoulders should be built on grades, 
and at all low points in vertical curves at break of grade 
to prevent moisture from seeping under the pavement. 
If foundation is not properly drained, cracks will event- 
ually oceur in surface, which will cause failure of the 
pavement in time. 


Careful and competent inspection should be apphed 
at all times during period of construction. The idea of 
inspection is not to cause annoyance or arguments with 
the contractor, but to help him get the best results 
possible by watching careless employees and guard 
against faulty methods and the use of materials that 
would be detrimental to the work. Careful surveys may 
be made, and specifications and plans carefully prepared, 
after the most thorough investigation and study of con- 
ditions. The best material may be used, and without the 
proper combination of materials, and careful workman- 
ship at all times, along with continual careful inspection, 
the work may prove to be a failure in due time. 

The specifications should be thoroughly familiarized, 
in facet, they should be memorized in order that any 
doubt arising from time to time in regard to the various 
phases of the work can readily be dispelled. Every op- 
eration in the construction of a concrete pavement is 
an important one, therefore attention should be given 
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to all the details of construction. These many details 
are never too small, for the moment that we become 
lax, a failure in the pavement will surely result. It is 
our aim to get the best and smoothest riding pavement 
possible and this we have not as yet attained. The de- 


sign and construction of conerete roads is still passing 
thru an age of transition. It still demands a great deal 
of study, and in order to get the maximum results from 
our efforts, with a minimum of expenditure we must 
follow first class methods in construction. 





Standardization of Materials and Methods in N. C. State Highway Construction 


(Continued from page 5) 


marily to control the use of rt and bank sands which 
might vary greatly in quality as the supply is worked. 
A cement adjustment is to be made whenever possible 
to allow fine aggregate, which might not pass the re- 
quirements in itself, to be used provided a concrete of 
standard quality can be obtained by the use of addi- 
tional cement. While at present this adjustment is 
based on the standard sand test it is proposed to test 
concrete made with these sands as soon as the new con- 
erete laboratory of the State Highway Commission is 
completed. 

A change from the requirements that fine aggregate 
be from seventy five to one hundred per cent strength 
of. standard Ottawa sand for various classes of con- 
crete, in the old specifications, to one hundred per cent 
for all classes of concrete will be effective in the new 
specifications. The use of suitable stone screenings as a 
substitute for sand to an extent not to exceed fifty per 
cent of the fine aggregate, will be permitted. 

It is the intent of the State Highway Commission 
to give rigid but intelligent inspection and to require 
only what is intended by the specifications. The methods 
used in the construction of the hard surfaced roads will 
be standardized as much as possible and will be in direct 
charge of the resident engineers and inspectors. The 
State Highway Commission has trained men for bitu- 
minous paving plant and road supervision and will 
furnish inspectors for portland cement concrete road- 
way construction, who have been trained, by experienced 
men, for this work, This training will serve to make 


inspectors available for the great amount of work to be 
carried on and will not cause the contractor incon- 
venience on account of having an inspector who is 
not familiar with the standards and methods required. 
A chief inspector will be available for the purpose of 
instructing roadway inspectors in the proper perform- 
ance of their duties, and will be present on any project 
upon which methods are. being used which do not con- 
form to those approved. Two construction engineers 


each for bituminous paving and portland cement con- 


crete paving will spend their entire time in the field 
to assist each District Engineer in his work. 

Accurate records of all hard surfaced work will be 
kept in the office of the State Highway Commission at 
Raleigh and copies will be forwarded to the District 
Engineers who have the work under their immediate 
jurisdiction. These records will consist of the amounts 
of materials received, the use to which these materials 
was put and a detail progress record of the roadway 
on each project. For this purpose, each inspector is 
required to send in a full report each day to the Raleigh 
office, and each resident engineer reports monthly. 

With intelligent inspection and enforcement of the 
details of the specifications and a standardization of 
methods and materials, a better basis is furnished the 
contractor upon which he can make an intelligent bid 
and cooperate with the engineer to secure the high grade 
He should not be handicapped by 
the 


pavement required. 


uncertainties and misunderstandings regarding 


specifications. 





Recent Developments in Road Construction 


(Continued from page 12) 


There has been much experimenting in the attempt 
to secure a bituminous material which would satisfae- 
torily preserve this type of road surface. It was gen- 
erally found that any bituminous material sufficiently 
light to penetrate this surface would have practically 
no binding qualities, and that any bituminous material 
sufficiently heavy to have binding qualities would form 
a mat on the top of the road surface, and soon peel off, 
due to the dusting of the road surface directly under- 
neath the bituminous covering. The weak point in this 
treatment was not in the bituminous blanket, but in the 
contact of the bituminous blanket with the road surface. 


North Carolina is attempting to develop a method 
which will correct this weakness, and provide a contact 
between the bituminous covering and the road surface. 
The method consists of softening the road surface by 
means of sprinkling and then rolling into this surface 
broken stone or gravel of approximately 114 in. in size. 
After this has become thoroughly imbedded in the top 


soil or sand-elay it is allowed to dry out, a subjected 
to traffic for a short period, after which it is swept clean 
by brooming. 


The road surface now consists of a single layer of 
crushed stone imbedded in the strong and rigid sand- 
clay or top soil surface, and forms a satisfactory bond 
of contact for the bituminous material. Thus a suffi- 
ciently heavy material to have binding qualities can be 
applied to this sand-clay road, and the layer of broken 
stone will prevent the dusting up of road surface direct- 
ly underneath the bituminous mat. By waterproofing 
the top soil or sand-clay in this manner, a strong pave- 
ment is preserved and after the first application of the 
bituminous material a mat can be built by using various 
types of pavement. While this method has not been in 
practice long enough to prove its complete success, the 
developments show that for a slight expenditure a 
sand-clay or top soil road can be materially improved. 
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STATUS OF FEDERAL AID WORK IN NORTH CAROLINA 


Projects Under Construction 
“H S” denotes any type of hard surfaced road. 
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33,141.74 
24,405.73 
19,888.05 
62,800.71 
68,175.45 
56,893.18 
26,727.98 
19,017.83 
66,446.49 
32,759.36 
25,146.45 
25,911.04 
30,103.48 

290,179.36 
42,873.90 

127,840.21 

101,537.51 
14,115.96 
53,945.73 
58,949.25 

102,551.35 
70,174.88 
15,246.71 
50,798.00 
59,867.61 

115,075.57 

167,173.23 
46,809.92 
50,907.23 
74,337.71 


. 18,434.20 


94,681.29 
80,922.15 
95,089.12 
51,377.43 

359,777.28 


162,689.83 
60,620.51 
44,749.65 


101,596.44 |- 








APPROXIMATECOST| COMPLETED 


$ 59,224.90 
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11-30-19 
10-20-20 
i heat, 
4-23-21 
4— 8-21 
3-31-21 
10-24-19 
6- 8-21 
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10-30-20 
10— 4-20 
12-31-20 
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Nortu CaroLtinA Highway BULLETIN 








“G” denotes any type of gravel, sand-clay, or topsoil road. 

















NO. COUNTY LENGTH APPROXIMATECOST| BEGUN CONTRACTOR 

‘4 GEAVER:. Sine Ci sart 9.46 G $ 21,089.23 10-12-19 | County Commissioners 

13 Wayne. 2)... ose 12.573 G 101,467.23 5-25-20 | County Commissioners 

15 Guilford, die 4,205 HS 5,441.75 9- 1-17 | County Commissioners 

16 Haywood 14.27 G 64,705.05 7-26-19 | County Commissioners 

KG Wallkegy. «och eres 17.6 G 101,386.08 10-15-18 | County Commissioners 

49 Jienotr: 2. sates 6.017 HS 199,872.19 2- 9-20 | T. H. Gill & Company—West Construction Co. 

53 Lenoir... aan eee 7.234 HS 246,838.20 7— 6-20 | T. H. Gill & Company—West Construction Co. 

58 JOHNSON. e,.. ese 6.018 G 69,453.50 5-20-20 | P. R. Ashby 

60.22.) Ubenoirs. ote Seine 7.88 HS 259,445.25 12-23-19 | T. H. Gill & Company—West Construction Co. 

61 New Hanover.....| 2.186 G 234,841.39 7-12-20 | C. W. Lacy 

66 Haywood.) Sei. 6.18 G 105,296.45 9-15-20 | O’Brien Construction Co. 

68 Sampson-Harnett..| 27.4 G 305,225.54 7-23-20 | P. R. Ashby—F. L. Grant, Inc. 

69 Transylvania..... 9.348 G 231,409.04 3-25-20 | Allport & Alexander Construction Company 

TOAC | JacksOne.n.. eee 4.83 G 150,081.11 6-18-20 | Wright & Nave 

13 Nasine Auer é 8.73 G 159,913.16 1-20-21 | Porter & Boyd 

75 Cotumbusera.nr 7.06 G 66,605.38 12— 9-20 | County Commissioners 

86A | Martin-Bertie. .... 3.09 G 98,454.67 2-25-20 | State Forces (Road) 

86B | Martin-Bertie.....|........ Bridges 332,308.83 3-19-21 | Boyle-Robertson Construction Co. 

90 Pamlico. so.. < - 12.03 G 127,981.78 1— 2-21 | Eagle Engineering Company 

93 Franklin-Warren. | 19.8 G 192,993.57 9-25-20 | Chandler & Ragland—Stearns Bros 

94A '| Mitchell........ ~ 6.04 HS 190,375.13 6-22-20 | Gibson Construction Company 

96 VODGCY c0. ee 2.95 G 82,653.12 1— 3-21 | Gibson Construction Company 

OR Ase) Moore 30: Sieaeioks- 20.53 G 259,240.38 9-10-20 | J. T. Plott—J. E. Lane & Co. 

ORB WOM OOTES..'. ss soe 8.75 G 41,055.46 | - 6- 6-21 | Lee J. Smith Construction Co. 

99B | Chatham......... 21°82 G 259,931.59 11-19-20 | J. T. Plott—Atlantic Bridge Co. (Bridges) 
101B.9|;Randolph ..... ..5:- 9.64 G 107,928.75 11- 5-20 | J. T. Plott—Hanford Bros. (Bridges). 
103 Duplin? yess eae 1 SY G 111,931.05 6-10-20 | County Commissioners 
117 Wilson 6.25 G 41,828.93 3- 8-21 | County Commissioners—Lee J. Smith (Bridges) 
120 Bladen 23.67 G 105,688.55 2-16-21 | J. A. Marrow—P. R- Ashby (Bridges) 
125A | Alleghany ...... 4.99 G 153,899.13 11-22-21 | W. E. Graham 
127 Wilson.. 7.63 G 33,780.45 3- 5-21 | County Commissioners—Lee J. Smith (Bridges) 
136 David... ene 6.99 G 61,733.04 2-14-21 | Chandler & Ragland—Hagedorn Const. Co.(Bridges 

Projects Completed 
NO. COUNTY LENGTH ( ONTRACTOR 








C. W. Requarth & Company 
State Convict Labor 

County Commissioners 
County Commissioners 
County Commissioners 
County Commissioners 

West Construction Company 
County Commissioners 

State Convict Labor 

County Commissioners 
County Commissioners 
County Commissioners 
County Commissioners 
County Commissioners 


Powell Paving and Construction Company 


Lovelady Township Forces 
W. W. Boxley & Company 
County Commissioners 
County Commissioners 
W.S. & L. A. Crawford 


County Commissioners—J. S. Stearns 


County Commissioners 
County Commissioners 
County Commissioners 


Roanoke Bridge and Iron Works, Inc. 


County Commissioners 

R. G. Lassiter & Company 
County Commissioners 
County Commissioners 
Bolton Construction Co. 


County Commissioners—J. S. Stearns 


County Commissioners 
County Commissioners 
Gibson Construction Company 


Simmons Construction Company 


T. W. Chandler—P. R. Ashby 


H. A. Wells-Asheville Const. Co.—Asheville Paving 


Company 
County Commissioners 
Virginia Contracting Company 
Porter & Peck—A. C. House 
County Commissioners 












(Continued on next page) 
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STATUS OF FEDERAL AID WORK IN NORTH CAROLINA --- Continued 
Projects Completed (Continued ) 
































COUNTY LENGTH | TYPE | APPROXIMATE COST | COMPLETED 
Guilford). emer 2.26 HS  $ 87,603.12 9-27-20 
Cabarrus,,.4s0gee 8.986 G 162,399.61 3-22-21 
Wake... (a seme 6.811 HS 239,736.26 8-23-20 
Mecklenburg...... 6.008 HS 196,899.73 12-28-20 
Mecklenburg...... 4.59*| HS 188,445.18 8-13-21 
Forsyth >. oe 5.868 G 47,709.31 10-29-20 
Rowanh.. 22. 6.75 G 72,549.27 4-22-21 
Columbus........ 11.025 G 106,872.26 1-26-22 
Buncombe........ 3.43 ‘HS 139,191.32 1ll- -21 
Buncombe........ 3.76 HS 167,933.55 9-20-21 
Pitt 2 otc eee 9.57 G 99,181.06 10-20-21 
Nash scm. nae 8.81 HS 384,126.08 4-20-21 
Durham. . ae 6.69 HS 319,153.39 10-26-21 
ANSOLS. oan Oa citer 3. 896 G 70,470.89 3- 4-21 
OGaniy seo ere 2.803 G 25,537.45 8-20-20 
Sai yer aks ann oe 4,92 G 63,411.26 5- -21 
@abarrusique. | ue 1.35 HS 54,583.76 10-29-20 
Rutherford....... 2.206 HS 100,159.44 9— 5-21 
Rutherford....... 9.64 G 88,230.71 8— 3-21 
Rutherford 272... 10.26 G 71,056.48 8- 3-21 
Cleveland........ 1.645 HS 67,063.64 10-30-20 
Montgomery...... 16.6 G 226,516.20 6-20-21 
Montgomery:.....| 11.07 G 65,145.02 10-25-21 
Penderiaeee 2S bars 26.11 G 273,439.45 12—- -21 
Davidson oar 4.54 G 59,983.71 12-18-20 
Burke-McDowell..| 8.33 G 128,193.76 8-— 3-21 
McDowell........ 6.76 G 109,659.49 8- 1-21 
Davienanieeacaas . 8.28 G 58,756.89 9-26-20 
SUTEY > eeeeer ee 10.68 G 113,805.84 6-27-21 
Surry Geet oe 10.83 G 133,141.03 6-20-21 
Leesxsaeees ns 4.53 G 18,240.64 10-29-21 
Chatham. 420. 12.65 G 126,717.70 8-11-21 
AVERY te eri cian: : 14. 00 HS 272,089.78 1l- -21 
Randaions....i22:s-. 10.04 G 123,893.99 8-12-21 
Hoke sijercaw. s 3% 9.8 G 95,501.80 10-25-21 
Madisona yt. =. - 2.46 G 70,910.40 10- -21 
Burke ter .ot 3.08 G 55,191.64 5-21-21 
Forsytiemnaes oe 12.22 G 94,447.10 8-17-21 
Caswell nee.> «is 11.93 G 147,065.71 11- 2-21 
Rowaiheewee es a 2.543 HS 83,587.02 3-17-21 
Mecee NES eee bridge 199,614.80 J— 9-22 
Stokes... ee 11.60 G 108,519.62 1-14-22 
Richmond. SH 17.28 G 77,507.48 12— -21 








*Final Settlement Made With Federal Government 








CONTRACTOR 





County Commissioners 

Gibson Construction Co.—J. E. Lane 

R. G. Lassiter & Company 

Simmons Construction Company, Inc. 

Simmons Construction Co., Inc. 

C. B. Hester-Luten Bridge ‘Company 

W. E. Graham—R. M. Hudson Company 

County Commissioners 

H. C. McCrary, Inc.—Asheville Construction Co. 

Allport & Alexander Construction Co.—H. C. Mc- 
Crary, Inc.—Asheville Paving Company 

Porter & Peck 

R. G. Lassiter—<Atlantic Bridge Company 

State Forces 

Gibson Construction Co.—J. A. Kreis & Co. 

County Commissioners 

County Commissioners 

R. M. Hudson & Company 

E. T. Belote 

Ross Brothers. 

Ralph E. Oliver 


- Noll Construction Company 


County Commissioners 

Lee J. Smith Const. Co.—P. R. Ashby 
Porter & Boyd 

Heilig & Sherrill 

J. A. Kreis & Company 

J. A. Kreis & Company 

W. E. Graham 

W. E. Graham—R. W. Curtis & Co. 

W. E. Graham—R. W. Curtis & Co. 
Gibson Construction Co. 

T. W. Chandler—State Forces (Bridges) 
Southern Dray Company 

S. L. Davis—J. A. Kreis & Co. (Bridges) 
Jameson Brothers—George, Hankins & George 
Southern Dray Company 

C. E. Teague 

C. B. Hester—Heilig & Sherrill 

J. M. Gregory—J. E. Lane & Co. (Bridges). 
R. M. Hudson & Company 

Cornell-Young Company 

Jameson Bros.—Rogers & Shumway (Bridges) 
Mulligan & Roach 


STATUS OF STATE WORK IN NORTH CAROLINA 


“HS” denotes any type hard surfaced road, 


NO. 





100 
113 
114 
125 
137 
139 
151 
155 
159 
160 


175 
186 
191 
195 
209 
218 
227 
3 280 

281 
301 
314 
325 
338 


339 
375 
376 





Projects Under Construction 


»G” denotes any type of gravel, sand clay, or topsoil road. 











COUNTY LENGTH 
Beautort eee see eel. 50 
@howanseeeeeee aie LO32 
(Chowane eee eel OL 00 
Edgecombe. ......| 15.11 
TECHNIC eaew, ater 5.67 
Halifax. Fe ia ee 
Hyde.... he 4.30 
Martin-Pitt.. ale 0n00 
Nash. ee V'tes 22 
Franklin-Wake- 

Nash - ame: 9.83 
Pasquotank... . sone 9.50 
rte kes ee eat cae 9.75 
BLSyrellecee aise see 6.91 
Washington.......| 15.18 
(Graven ines. et. 2.65 
ee Put: ce LG:-06 
Greene. . Logis ae 6.81 
Wayne. . geet ar Lhd 
SUA einai Comeau e801 oe 
On oe Bic Aly 
Brunswick. . Pall eS) eee 
Columbus. . .. lig 22, 
Cumberland-Samp- 
Harneti-Cumb't nd Rene ten 
Pender. 15.56 
Pender. 7.64 








TYPE 


HS 
G 


G 
HS 
HS 

Bridge 


G 


G 





CONTRACTOR 




















Nello L. Teer—P. R. Ashby. 

Battershill & Goode—Chandler P Ragland. 
Lassiter & Co. 

O. F. Leighton—A. C. House. 

Chandler & Ragland—Porter & Peck. 

C. W. Lacy—Porter & Peck. 

J. P. Dicus—P. R. Ashby. 


Chandler & Ragland—Southern Dray Co. 
County Commissioners. 

Cheatwood & Driscoll. 

C. W. Lacy—M. M. Jones. 

L. M. Lee & Co.—B. J. Boyles. 

Eagle Engineering Co. 


West Const. Co.—Union Paving Co. 
Union Paving Company. 


Jibs Mulligan—Powell Paving & Cont. Co. 
J. A. Kreis—Cornell-Young Co. 
Roanoke Bridge & Iron Works. 


APPROXIMATE COST BEGUN 
$ 369,777.70 8-23-21 | W. T. Hadlow. 
40,975.73 . 2—1-22 
45,064.09 1—4-22 
428,438.76 2—28-22 | R. G. 
124,736.97 10-31-21 
18,436.66 10-11-21 
71,422.78 12-10-21 
98,176.65 1-12-22 
89,942.43 1— 2-22 | J. A. Kreis & Co. 
53,722.95 1-27-21 
217,405.72 4—6§-21 
260,816.60 9-20-21 
57,934.41 1-20-22 
65,619.35 2-27-22 
115,688.21 8-00-21 
80,804.50 |. . 8—4-21 Lacy. 
283,113.70 12-19-21 
311,352.36 11-28-21 
D2 ASUS (i eteeee. oc) Fmt. Ashby. 
82,028.21 11-12-21 
99,326.45 |. 2-23-22 | Hagedorn Const. Co 
105,258.23 “LI—3-21 
26,233.99 10-28-21 
16,524.75 11-30-21 | Porter & Boyd. 
12,522.92 11—1-21 | A. W. McClay. 
94,757.85 11-11-21 


(Continued on next page) 


C. G. Kershaw Const. Co.—Cornell Young Co. 
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STATUS OF STATE WORK IN NORTH CAROLINA-- Continued 


Projects Under Construction ( 


Continued ) 
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CONTRACTOR 
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811 
823 


845 





846 







O11 
920 
921 


930 
942 
950 
960 
961 
970 


500 


692 
722 
844 

















COUNTY LENGTH | TYPE [APPROXIMATE COST BEGUN 
Robeson. .. .. Bea crs ots, HS $ 137,009.40 11-10-21 
Roberson-Colum...| 1.56 G 83,463.38 10-26-21 
Durham. . Pas iNeos sl iets) 211,574.92 9—l-21 
Granville.........| 5.12 HS 159 ,097 .62 12- 1-21 
Harnett sachs pee 21.19 G 144,318.14 6-28-21 
Orange tess. see 4.29 HS 192,006.15 6-18-21 
Orange:.: c.eab 6. a9 G 46 ,415.77 11-28-21 
Orange. ic: 2 gee OU G 37 ,459.07 1— 7-22 
Wak@nc vit = eee lee O04 HS 191 669.21 12— 8-21 
Alamance........-| 18.10 G 32 627.10 12— 7-21 
Caswell. ov. 2-2 | el4e8 G 74,192.58 12-12-21 
Davidson. . 10.24 HS 363,141.68 12-23-21 
Guilford. . Selle r0) EES 387,499.20 2—1-22 
Guilford-Forsyth. .| 10.59 AS 427, 997.62 7-11-21 
Gaston? ay i Soares 3.02 HS 98, 392.36 10-12-21 
Gaston 9.5 HS 291 ,868.94 1—2-22 
Iredell’: Ss eeens 7.88 HS 244,509.30 10-12-21 
Iredell 2. oa awl 009 HS 387 448.42 1—-2-22 
Mecklenburg.... .. 1 ie HS 62,027.68 12-21-21 
Mecklenburg.. ....| 138.8 G* 20,000.00 12— 8-21 
Alleghany........ 7.90 G 132,297.33 6-23-21 
Alleghany-Wilkes..| 8.00 G 153,863.60 6-16-21 
PO fee Sas Vato 3.14 HS 142,687.93 9- 8-21 
Caldwell t.c210 eas 2.4 G 10,000.00 12-29-21 
StOkeses ois... ee 14.86 G 93,054.48 9-15-21 
Stokes: =. .stunes 7.25 G 31,746.00 10- 4-21 
Surry-Wilkes......| 6.91 G 24,387.66 2-10-22 
Wilkes. 5.-. eee 18.00 G* 25,000.00 7-25-21 
Wallses, 05.0 25 ons 14.50 cra 30,000.00 7-25-21 
ek eee ..| 34.40 Gee 80,000.00 Q— 2-21 
Burkesss fe. 2176.0 HS 189 412.41 1-13-22 
Cleveland. se e278) HS 81 ,234.01 1— 2-22 | 
Henderson. $e LOZ G 38,412.44 1—3-22 
McDowell........) 7.19 G 132,177.93 9- 6-21 
McDowell... .... ..| 10.06 G 204,680.74 9-12-21 
Mitchell aecradsts 4.97 HS 174,393.78 9-12-21 
Rutherford. ...... 9.79 G 64,563.73 5-31-21 
Rutherford....... 6.55 G 50,913.50 9-22-21 
Rutherford.......|.......-| Bridge (OM SKS 120-27 
Cherokee. 9.5 7.56 G 76,743.59 5-24-21 
@herokec- ees 10.33 G 84,475.38 10-25-21 
Clay 4.8 G 54,875.81 {—9-22 
lA. eee ce 12.37 G 123,929.52 10-24-21 
(Greig pene 12.90 G 130,522.00 10-15-21 
Haywood: .2 2.840) 20.57 G 5,294.46 7-12-21 
RCL AOINS, acct: ess 7.56 G 145,313.30 6-13-21 
Ween ite er es 4.97 G 69,100.57 © 6- 6-21 
Macon. , ole 4a G 58,340.59 12-— 5-21 
Madison-Yancey. ab eid G 267,378.26 10-11-21 

Projects Completed 
Alamance........ 5.22 G 32,102.20 1-17-22 
Dion: Ses, a eee HS 65 ,866.67 12-28-21 
Caldwell... a.55255 7.00 G* 12.000.00 1-18-22 
McDowell........ 1.80 HS 57,048.42 12-28-21 





C. W. Lacy—Roanoke Bridge & Iron Works, 

L. A. Chitwood. 

Hutton Eng. & Const. Co. 

R. G. Lassiter & Co. 

C. G. Kershaw Const. Co.—Hobbs & Kitchen. 

Elliott, Sholes & Teer 

Js Js Mulligan Const. Co.—P. R. Ashby. 

Crawford & Crawford—Nello Teer. 

R. M. Hudson Company. 

W. M. Shook—Hanford Bros. 

White & Simpson—C. B. Hester. 

Elliott & Sons & Boggs—Austin Bros. BridgeCo. 

Elliott-Sholes Company. 

Royer-Ferguson Const. Co. 

W. F. McCanless. 

Davis-Wilcox Const. Co. 

Thompson-Caldwell Co. 

R. M. Hudson Co.—Luten Bridge Co. 

Speed-Parker Co.,Inc.—Luten Bridge Co. 

State Forces. 

W.E. Graham 

W.E. Graham 

Pittman Const. Co. 

County Commissioners. 

J. F. Mulligan Const. Co. Te J. Smith 

W. E. Graham 

W. HE. Graham. 

J. F. Mulligan. 

J. F. Mulligan. 

Chandler & Ragland. 

Southern Dray Company. 

Southern Paving Co.—Z. B. Weathers & Son. 

8. L. Davis Const. Co.—Asheville Const. Co. 

J. W. Stapp Const. Co.—Praytor, Howton, Wood 
Const. Co. 

Asheville Const. Co.—W. T. Taylor Const. Co. 

Fiske-Carter Construction Co. 

Geer & Wilson 

Michaux Const. Co.—Geer & Wilson.: 

Austin Bros. Bridge Co. 

Ross Bros.—W. T. Moore Cone. Prod. Co. 

H. A. Wells—Southern Dray Co. 

E. A. Wilson & Co.—W. T. Moore Cone. Prod. Co. 

Lee J. Smith Const. Co—W. T. Moore Conc. 
Prod. Co. 

Lee J. Smith Const. Co., C. M. Dicus. 

O’Brien Construction Co. 

Wright & Nave—O’Brien Const. Co. 

J. T. Plott—J. E. Lane & Co. 

J. T. Plott—J. E. Lane & Co. 

R. H. Wright & Sons—O’ Brien Const. Co. 
























*Reconstruction only. 





Projects Under Contract 









W. W. Tuck & Son—A. M. Hazell, Connerate— 
| Quist Const. Co. 

Redmon Construction Co. 
| County Forces. 


Bolton Construction Co. 





















NO. 














185 
196 
210 
211 
245 
263 
272 
291 
300 
313 
364-A 


COUNTY 





LENGT H 


APPROXIMATE COST 








CONTRACTOR 





TAQ: |\s Halifax. 9 .aeee. ciel ne eee 
5A sl ior tines seer 
166 Sipps eer ae 
183-B]} Pitt. . eee 


Patties 


Washington. . ta 


Craven.. 


Craven... A ne 
JTONESH Ae ee 


IPamlhicomeawe se ee 
SampsSOne see su 
\Valconmeeee a oe 
Bilsden tr ewes. 
IB RUNS yuie seenee ae 
Onslow eae 


11.27 
0.47 
14.35 
14.93 
8.34 
9.93 
15.76 
12.03 
16.47 
7.63 
L1E99 
3.44 








Ss, 


RAMN 


M 


Spee e 1S 











$ 


10,542.69 
394,090.74 
17,954.75 
32,343.30 
31,069.72 
82,099.60 
287,919.39 
262,673.20 
244,737.90 
289,324.20 
98,807.39 
203,493.18 
65,178.90 
105,389.85 
44,631.40 





Von Glahn & Talbott. 

Sou. Willite Paving Co.—O. F. Leighton, Inc. 
W. D. Murray—Sadler Corp. 

B. J. Boyles. 

J. A. Marrow. 

W. N. Thompson—Nello L. Teer. 


Union Paving Co.—A. P. Gilbert. 

Union Paving Co. ~ 

Hyde & Baxter. 

Union Paving Compan 

R. E. Martin Siriblinesbeudely & Newell. 


P, Rewsbby. 


Te Wa Chaadiee oN ello Teer. 


Sou. Willite Paving Co.—Roanoke Bridge & Iron Works 
R. E. Martin. 





(Continued on next page) 
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STATUS OF STATE WORK IN NORTH CAROLINA --- Continued 
PROJECTS UNDER CONTRACT (Continued) 
NO. COUNTY LENGTH | TYPE | APPROXIMATE COST CONTRACTOR 
377 | Pender-Duplin.. .. 1.61 G $ 76,985.70 | R. E. Martin—Hazell—Connerat—Quist Co. 
200: | Chathanige couch. g<0os.(. bricge 57,420.22 | R. M. Walker & Co. 
209) Durham 0.5 leis 6,140.64 | J. P. Dicus. 
ALO Durhariiy eases Zee H 83,921.97 | C. D. Riggsbee. 
200 | OVanGe cess pele Lc ee 33,706.80 | Geo. W. Kane. 
AST WERC od en ete, on ae’) H , 202925.15 | Union Paving Co.—P. R. Ashby. 
483" le Wakel,” <2 eeggemns 0.54 HS 19,989.75 | C. D. Riggsbee. 
504 | Alamance. . Fat Di22 HS 154,127.16 | Elhott-Sholes Company. 
505 | Alamance........ 0.42 HS 15,316.40 | Hedrick Construction Co. 
526 | Davidson......... 300 le He Ss 130,826.19 | Hagedorn Const. Co.—Heilig & Sherrill. 
moo 4 Guilford ik someend 28 Ge We brid ee 7,555.90 | J. L. Brinkley. 
DOG: | NiOoten a. aera: 7.14 G 61,380.66 | Gibson Const. Co.—Nello Teer. 
Od | Moore en. 2.96 G 7,690.43 | C. E. Teague. 
of? |-Randolph,. 4. sea) 2l3.37—| «HS 411,375.77 | Royer—Ferguson Co., Inc—J. L. Brinkley. 
606 Stanley-Anson. SM eS on ee ridge 54,759.32 | Concrete Steel Bridge Co. 
607 | Anson. . Or 6.39 40,517.29 | Geer & Wilson—Booz-Lloyd & Co. 
622 | Catawba.........| 10.85 HS 594,684.88 | Union Paving Company. 
653 Mecklenburg Spent 8.84} HS 308,182.44 | Union Paving Co.—Luten Bridge Co. 
654 | Mecklenburg.... .. 10.1 HS 302,887.09 | Lampton & Burks. 
695) Union. Go wen ANS Hes 123,865.28 | Redmon Const. Co. 
gol Davignh shes 5.46| HS 195,393.11 | G. R. Martin-Heilig & Sherrill. 
Bo. WV ea g cee: ones eur HS 184,614.65 | Hyde & Baxter. 
850-B) Mitchell... 02. . u/s, a |) Bridges 7,454.15 | Luten Bridge Co. 
856 | Mitchell... ........ 4.0 HS 239,005.80 | Porter & Boyd—L. J. Chandler & Co. 
S60 | Mitchell’... 5. 22.) 6.58 Eas 152,908.42 | J. F. Mulligan—W. H. Anderson Const. Co. 
880 |. Rutherford:......}.0....../ Bridge 24,679.43 | Austin Bros. Bridge Co. 
904 | Buncombe........ 1.69 HS 81,079.35 | Asheville Paving Co.—R. C. Stevens. 
940 | Haywood......... 7.18 HS 126,082.00 | Alexander & Patton-H. A. Brown & Co. 
980 | Macon-Swain..... 17.9 G 344,161.29 | EH. A. Wilson & Co.—Southern Dray Co. 
Summary 
NUMBER OF PROJECTS MILEAGE APPROXIMATE TOTAL COST 
HS | G BRIDGE HS G HS G BRIDGE 
UNDER CONSTRUCTION 
Federal Aid ea Lr aoe 5 26 1 0.38 | 285.12 |$ 901,972.52 |$3 ,290 573.63 |$ 332 308.83 
State: Projects) S 2.5% Ae i 8. 25 45 a) 6.41 | 482.53 | 5,853 ,300.65 | 3,583 ,103.48 89 ,417.66 
Total Under Construction. . . 30 91 6 206579} (G0..65 | 65700 273-17 16,873,677. 11 421 726.49 
UNDER CONTRACT 
Construction not yet begun 
Federal Aid Projects___ Pe. : «eee, oe. “uae: rey 9 ONS cil saree elas Es bye fey cdl || AOC SRA Re a | a ae BA oh es: 
Statec Projects: samme aos, bo. o 25 4 8 } 165.57 | 104.16 | 4,930 950.51 870 ,477.13 228 461.81 
Total Under Contract... .... 25 4 8 165.57 | 104.16 | 4,930 950.51 870 477.13 228,461.81 
COMPLETED : 
Federal Aid ee Pra SO 26 55 3 122.05 | 477.68 | 4 029 088.81 | 4,107 985.75 309 ,637 .70 
piate. Projecterens seake esc... 2 2 aoet 4.08 | 12.22 122 .415.09 44 ,732 .20 Be ae Fe 
Total Completed... ......... 28 BY 3 126.13 | 489.90 | 4,161 ,998.90 | 4,152 ,717.95 309 ,637.70 
Total mileage of Hard Surface work under construction or contracted for. ee tae 372.36 
Total mileage of Topsoil, Sand Clay or Gravel work under construction or contracted for...............0. 871.81 
Mo takemmledeenuncdermeonstcuchonwor, COMMA Ctedal Onn meee ea ema er tee A: 1) a enas ena ee 1 2A sy, 
Total cost of Hard Surface work under construction or contractea for... . Sede ae Se oad. aed Bee) Le OS Oy aed OS 
Total ‘cost of Topsoil, Sand Clay or Gravel work uncer construction or contracted ‘for. a OE Laer De a 7 (44 154.24 
Total cost of Bridge ‘work under construction or contracted for. eK 650 ,188. 30 
Grand otal cost of work wnderaconstruction or contracbed: for?) 24). 2.4.0 9o, eons oe oe ete e see eee 20 0805570522 
Total mileage of Hard Surface work completed. . 126.13 
Total mileage of Topsoil, Sand Clay or Gravel work completed. 489.40 
Total mileage of work completed.................. 616.03 
Total cost of Hard Surface work completed . te se ten eer es on abe ih 51 Gees. OO 
Total cost of Topsoil, Sand Clay, or Gravel work : completed SE Gi ee ee Re, cock Pl REE A 4152 717.95 
Total cost of Bridge work completed .. Noor: ete 309 ,637.70 


Grand Total of all work COMUDICUCCL Aye, eee ee et es ea, es 


Corrected to March 1, 1922 





. 8 8 624.354. 55 
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| _Announcing- - 
Slaughter Culvert Company 


Offices 300-301 Masonic Temple Building 
RALEIGH, N.C. 






Corrugated Culvert Concrete Culvert 


“Newport Genuine Open Hearth Iron.” 








BRIDGES and BUILDINGS 


Immediate Shipments 


CONCRETE SOUTHERN 
REINFORCING BARS ENGINEERING 
FROM OUR COMPANY 


Charlotte Warehouse 

CHARLOTTE, N. C. 
National Steel Lumber | 
Lupton Steel Windows . ee 


Kinear Doors 


Coal Chutes Write for complete information 
Ornamental Iron Work and estimates 


STEEL BUILDING MATERIALS ( 
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SO po eee oS ee oe re 
ee Nort Carotina Highway BuLietin | oT 
F J TITGE 
| FOR A 
IS ESSENTIAL 
LEHIGH PORTLAND CEMENT 

has been used in the construction of 

} some of the best highways in the 


country because of its 


Quality and the Service of the 
-LEHIGH PORTLAND CEMENT COMPANY FN 
| ALLENTOWN, PA. SH oA BAGS i 

RICHMOND, VA. 







* 
\ 


OFFICES and MILLS 


Z hp Lbs. Gross - 94 Lbs-N 


io Kn. 





4 
: f i ttl Ny 
from ) SS zs 
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COAST to COAST 
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A RUSSELL ROAD MACHINE FOR EVERY NEED 


















Before deciding up- 1 Somat 
Oh a Toad: fo nehineeiee - ienccentamnandasaaal (Ata 


Russell Road 


us assist you by sug- Machines 
gesting what we con- _ have the 
sider best for your re- Largest 


quirements. We make 
this offer because we 
know that this is one 


Capacity; the 
Lowest Rate 


of your problems. The of Up-keep 
first thing to decide and are fully 
Guaranteed. 


upon is whether you 
want a machine for 
construction or main- 
tenance; for horse 
power or _ tractor 
power. 

For Construction 
buy the largest ma- 
chine for which power is available. 
The Russell Mogul with a 12-foot 
blade and a 25-horse power tractor 
will construct your roads most eco- 
nomiecally. 

the Russell Reliance, with a 10- 
foot blade, ranks next to the Mogul. 
With this machine we suggest at 
least a 20-horse power tractor. 

The Russell Special is a combination machine 
for which you may use a 15-horse power tractor 
or 8 or 12 horses. Jt is equipped with an 8-foot 
blade and is often preferable over the Standard 
for use with animal power in stony or stumpy soil. 

The Russell Standard is an 8-horse machine and 
is, no doubt, the most popular machine for road 
construction with animal power. This machine 
may also be equipped with engine pole for those having a 
small 8 to 15-horse power gas tractor. It has a blade 7 ft. 3 in. 
long. 

For Maintenance the first thing to decide is whether you 
want a four-horse machine for two men, or a two-horse machine 


Catalog and 
prices on request. 





for one man. 

For those who are willing to put four horses and two men on 
the grader, the Russell Junior will do maintaining work more effectively than any Dee grader. This ma- 
chine has a 6-foot blade and may be used for light road construction as well as maintenance. 

The Russell Hi-Way Patrol grader is built especially for greatest efficiency in patrol and maintenance work 
with two horses and one man. It is lighter than the Junior and is equipped with a 6-foot blade. Blade is 
operated by worm and gear lift, giving the finest kind of adjustment. 

The Russell Gem is the cheapest of the high-framed type machines. It is equipped with 5-foot, one-piece, 
reversible blade. ‘The blade is operated by lever. It is a one-man, two-horge machine. 


oT) Hi) et Z 
E. F. CRAVEN, crenyssono, nonti CAROLINA 


STATE DISTRIBUTOR COMPLETE LINE OF MACHINES AND REPAIRS IN STOCK 


=. 
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Weare Distributors for Virginia, North 
and South Carolina for the Following 
New Equipment: 


Air Compressors, Locomotives, Street 
Cleaning tools and machines, Road pumps, 
Trench pumps, Steam pumps, Sand pumps, 
Steam, electric and gasoline hoists, Cranes 
or all types, Fire apparatus, Asphalt tools, 
Motor trucks, Trailers, Pavers, Building 
Mixers, Light mixers, Concrete chute 
systems—complete, Mortar mixers, Saw 
rigs, Graders, Asphalt pumps and dis- 
tributors, Dump bodies, Conveyors, Ele- 
vators, Road Graders, Crushers, Scarifiers. 
fiers. 


We have a full line of used machinery 
a great deal of which is owned outright by 
us and has been fully rebuilt in our own 
shops in Norfolk. 


If you want anything in the way of used 
machines that must be about as good as 
new write us. 


At this time we have going through our 
shops, rebuilding, the following: 


Ten ton steam roller, Five ton tandem 
roller, One bag light mixer, 314, ton Kelly 
Truck, Monarch Tractor, Three hoisting 
‘engines, Two air compressors, Pipe thread- 


ing machine, 44 ins. engine lathe, 5 ton Alco 
Truck, 5 drill presses, No. 3. Keystone 
shovel, one paving mixer, etc., etc., etc. 


We have a full line of slightly used plants 
on which we can save you money. 


Let us have your inquiries. 


We have a number of good pieces of 
plant that we will rent to responsible 
people. 


This will save you buying equipment 
for the small contracts. 


We have to rent now: No. 3 Keytone 
Hoisting engine D. C. 7 x 10, D. D. with 
boiler. Ten ton steam roller, Five ton 
tandem roller, 30 h. p. crawler type tractor, 
Thew Steam shovel, Two. small air com- 
pressors with gasoline engines, Air com- 
pressor with electric motor, 21-S Mixer 
with boiler, engine, sideloader and tank, 
One-bag gasoline mixer loader and tank, 
1250 yard Asphalt plant-complete. 


All above plant is our own property and 
fully guaranteed. 


Write us for terms. 


We can use a few good sub-agents in the larger towns in all three 
states. If you visit contractors and can sell machinery we can 
put you in position to make some good extra money. 


Sixteen years in business — our 
customers our references 


LEWTER F. HOBBS, INC. 


NORFOLK, VA. 


Offices and show rooms 
113-115 East Twelfth St. 


Private Telephone Exchange 
23908 


Machine shops 
835-837 West 38th. St. 

















Corea GON CRGUC sama 
Solves the Road Problem 


The concrete road is gaining in favor in all parts of the United States. 
Whether laid in North or South, East or West, in all varieties of climate 
and under widely varying conditions, the concrete road is meeting with 
success and is solving the problem of securing a roadway at reasonable cost 
that will stand up under modern traffic conditions. 


Public approval and appreciation of the concrete road is based upon: practical 
observation as to its extreme utility, reasonable first cost and the almost 


negligible outlay required for maintenance. 
The most important question in road building today is that of maintenance. 


The one aim and desire of road officials and engineers has been to find a 


material, the use of which would keep maintenance charges at a minimum. 


In Bellefontaine, Ohio, the maintenance cost of a concrete road put down 20 
years ago has averaged only one-fourth of a cent per square yard per year. 


In Wayne County, Michigan, the maintenance on 60 miles of concrete road 
laid 1909 to 1912 was less than one-sixth of a cent per square yard for three 
years. 


Concrete, therefore, completely answers the maintenance question. 


And this combined with reasonable first cost makes it the ideal material for 


a modern road to meet modern conditions. 


CLINCHFIELD PORTLAND CEMENT CORP. 


Office and Mills: KINGSPORT, TENN, 
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HELTZEL STEEL | ... =e Roy CH.GE. Tripler Pu 
ROAD FORMS | 4 See fe ve > bp for anpiny Ge 
UILT LIKE A ee oe e ee Ff the mies 
RAIL ROAD” _ lites er 6 0UlUlUlllt FR down the 


read. 





UTILITIES 


Perr ss 


i lt a 
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Plymouth. 

_ Gasoline 
- Locomotive 
Speeding up delivery hy ae = 
to the Paver. | a Aa of, des | eed oe oe ¥ dump truck. using 
. ba egtiness é pssst Z * ye is ae ee a : — : ¥-yard bucket. 


“AUTO-CRANE” 


loading gravel into 
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Here’s Where they are Located: 


B.S.Gillespie-County Engineer 


e<7) rar C 
Tinsley Const. Co. yy Beebe s= bs A 


Ztoanoke, Va 
D.K. Link; Supvr | 
Floyd Co. Va. ys T.L.Johnson- Supyr. 
fs VIRGINIA 


wt King William Co. Va. 


See g Ny: a @ ee E.Snell- Spl Comn 


Carroll Co. Va. @ Charlotte Co. Va. 


J.W. Slate- ChAzz. A P. H. Darden- Chairznax 


Stokes Co.NC. @ Kany page 2 2 Co.N.C. 
a Bais cee a =a 
Rockingham,CoN.C 
= : NORTH SBOE 
ee G. D. Davis- Supt 


wa: Cumberland Co NC. 
J.B. Pettway -CAzn. 


This is what they say: \ S<¥_— Onsiow co.wre 


‘We believe the HOLT “CATERPILLAR” Tractor to be the best 
possible method for building and maintaining Roads.” 
We believe the HOLT “CATERPILLAR” Tractor to be the cheap- 
est possible method for building and maintaining Roads.”’ 
We believe the HOLT ‘CATERPILLAR ” Tractor will give the best 
possible satisfaction in building and maintaining Roads.” 
There’s lots of ‘‘ history ’’ connected with this: 
Fairfax County bought their first ‘“‘ five’? sometime ago and have 
added a “‘ ten.” 
After the first purchase additional ‘‘CATERPILLARS” have been 
added by Charlotte and Floyd Counties, Virginia, and Washington, 
Cumberland and Rockingham Counties, North Carolina. 
This tells the whole story! 


Jae eee ee Se OT ag oe ss ae ime ee 
THERE'S BUT ONE CATER PILE HOLT BUILDS IT 


Have you placed an order for yours? If not communicate with 


TRACTOR & MACHINERY SALES COMPANY 
1631 WEST BROAD STREET, RICHMOND, VA. 


DISTRIBUTORS 


THE AUSTIN.WESTERN ROAD MACHINERY CO. 
THE HOLT MANUFACTURING. COMPANY 
BAKER-MANEY WHEELER 
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Fort Fisher Highway, New 
Hanover Co., N. C. Treated 
with “Tarvia-B” rors-17- 
18-19 and “Tarvia-A” in 
Igro. 













Above is Wrightsville Turnpike, New 
Hanover Co., Treated with 








“Tarvia-B” 1017. 


“The Best Investment 


The Board Ever Made” 


Mr. Addison Hewlett, Chairman of the Board 
of Commissioners of New Hanover County, 


N. C., writes, under date of July 25, 1921: 


“We have been using Tarvia for 
surface treating the macadam roads 
of New Hanover County for the 
past six years, and we find this treat- 
ment satisfactory in every respect. 


vii 





“Before we started the use of Tar- 
via we had great difficulty in main- 
taining our roads,as they became 
very dusty in dry weather and 
washed away in wet weather, leav- 
ing our road surface full of holes and ruts. Since using 
Tarvia the surface of the roads has been well protected in 
all kinds of weather, and today our roads have smooth, 
hard surfaces and our maintenance problem has been 
very easily solved. The Tarvia treatment is very in- 
expensive. 






























































“Tt is unquestionably the best investment the Board 
of Commissioners has ever made and the Commis- 
sioners would not consider for a moment discontinuing 
Tarvia on our roads.” 


“ Tarvia- A” 1015, and with 





Another view of 
Fort Fisher 
Highway. 


Additional comments on Tarvia are made 


by R.. A. Burnett, County Superintendent 
of Roads: — 


“Tarvia treatments are given to 
some of our roads every year while 
other roads, such as the Wrights- 
ville Turnpike, have lasted as long 
as three years before requiring an- 
other treatment. 


“These treatments have cost us 
in the neighborhood of $300 per 
mile per year and have proved to 
be the best, easiest and cheapest 
method of maintaining our roads. We have always had 
the best of co-operation from your engineers 


“We feel that we have a finer system of roads than 
any other county in the State.” 

No matter what your road problems may 
be—new construction, maintenance, or repairs 
—there is a grade of Tarvia made especially 
for the purpose. 


Write for free illustrated booklet describing the various uses of Tarvia 







36th and Grey’s 
Ferry Avenue 


The Company 


Branches in All 








PHILADELPHIA, PA. 


Leading Cities 
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PURE IRON LASTS” 
LIKE THIS = 








Pure iron nails from coffin of soldier buried at Fort St. Clair, Ohio, 
U.S.A. After being 100 years in the ground, they are practically 
undamaged by rust. Analysis shows them to be 99.83% pure iron, 


containing only the merest traces of carbon, copper and sulphur. 











The Engineer of the Atlanta Terminal Company says that the Armco Culvert pictured 
here is in such good condition today that it ought to last several times the ten year period 
during which it has already withstood the acid waters which go thru it in the Railroad 
yards, as well as the pounding of the 450,000 heavy trains which have gone over it. 


AMERICAN 





THE DIXIE CULVERT AND METAL COMPANY 








Little Rock, Ark. ATLANTA, GA. Jacksonville, Fla. 
J. GRANVILLE BALDWIN, W. H. McNEILL, 
Charlotte, N. C. “ Lakeview, N. C. q 
a - 
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NORTH STATE CULVERT 
and MACHINERY COMPANY 


217 Lewis Street 
TELEPHONE 2933 


Postoffice Box 166 - 
Greensboro, North Carolina 


GENERAL LINE OF ROAD BUILDING 
MACHINERY, CONTRACTORS’ EQUIP- 
MENT AND CULVERTS. A NEW 
NORTH STATE FIRM BUT OLD IN 
EXPERIENCE IN SUPPLYING WHAT 
YOU WANT. 


LET US KNOW YOUR WANTS 
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7 TRADE MARK REGISTERED 


YUL EEEcCAaACCZCECCEZE_ EECECMMMEU III wh 


Fourth Year of the MultiFoote Paver 


Foote perfected and brought out the first road paver with 
full-length caterpillar type traction in 1919, — 





Like most notable paving mixer improvements that have 
been pioneered by Foote, the MultiFoote was an idea developed 
on the job—in watching and studying the operation of many 
Foote Pavers built before it. 


The MultiFoote traction lays its own planking. It saves 
all delays in moving. It steeers by power, turns in its own 
length. It has less ground pressure than the average walking 
man and travels easily over the softest sub-grade. Paving con- 
tractors were quick to appreciate these important advantages— 
the MultiFoote was an assured success from the start. In less 
than two years the MultiFoote traction almost entirely re- 
placed the old wheel type traction. 


For these reasons the Foote plant—undoubtedly the largest 
factory manufacturing paving mixers exclusively—has for 
more than two years and will during 1922 be devoted entirely 
to the production of the two sizes of MuliFoote Pavers. 


General Southern Agent 


Burton Franklin, chattanooga, Tenn. 


NORTH CAROLINA AGENT 


FE. F. CRAVEN, itacitvery man 


GREENSBORO 


Made by THE FOOTE CO. INC., NUNDA, N. Y. 


_ — 
- 
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Ga. Fed. Aid Proj. No. 
136, a Slag concrete 
bridge over Withlacoochee 
river between Brooks and 
Lowndes counties, Ga. 
Built by Nichols Contract- 
ing Co., of Atlanta. 


SEAGECONCRETE* 75 the 


Standard Type of Bridge 
Construction zz Georgia 





"ENSLEY GALA “Al 


AAG SLA 


| 















These two bridges are typical of the splendid structures 
now being built in Georgia under State and Federal Aid 
direction. Top photo shows a 738 ft. Slag conerete 
bridge over the Withlacoochee river between. Brooks 
and Lowndes counties. It was opened to traffic in the 
summer of 1921. 

The bridge shown in lower photo—also Slag concrete— 
is F. A. P. No. 11, and consists really of two bridges} 
one of 372 ft. over the Withlacoochee river and one of 
324 ft. over the slough in Lowndes county. They are at 
the north end of F. A. P. No. 91, 4.92 miles of slag 
concrete road on National Highway just north of Val- 
dosta. This road and these splendid bridges were com- 
pleted by Nichols Contracting Co., several months ago. 


Ga. Fed. Aid Proj. No. 
wo A slag concrete 
bridge 696 ft. long that 
spans the Withlacoochee 
river north of Valdosta, 


Ga. 


Georgia is a firm believer in the economy of Con- 
crete bridges. She knows from experience that they 
require no painting, have no wood floors to replace 
and that they grow stronger as they grow older. 
Georgia also believes firmly in the use of our Basic 
Slag as the “coarse aggregate’ in her concret2 
and ex- 
perience has proved—that SLAG stands highest both 
in compression and tensile strength. 


bridges. For experiments have indicated 





Birmingham Slag Co. 
‘* Slag Headquarters for the South”’ 
Thomasville 


Atlanta BIRMINGHAM 
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UT of the smoke and steam of 

the furnaces—the sweat, labor 

and toil of the swarthy, sinewy, 
half naked workers of the steel indus- 
try — Pittsburgh is typified, in mural 
paintings, as an armored knight, rising 
triumphant—crowned by the guard- 
ians of success. , 
Just as the strength and power of Pittsburgh 


has been depicted as a mail clad warrior — 


So, Sir Fasric, rising from the plant of the 
National Steel Fabric Company (the largest in 
the world devoted to the manufacture of welded 
steel fabric) is today the Armored Defender of 
Reinforced Concrete, and stands incarnate for 
your protection. 
Over the country’s highways you ride upon his 
broad shoulders; in your home he stands four 
square to the winds that blow; and the factory 
and office workers of the land are safe upon 
his rigid floors. 
Str Fapsric characterizes National Steel 
Fabric in its strength, stability, long life and 
crowned success. 

Write for Catalogues 


National Steel Fabric Company 


(Subsidiary of Pittsburgh Steel Co.) 
7-4 Union Arcade - Pittsburgh, Pa. 


ATLANTA BuTTE CHICAGO CLEVELAND DENVER DETROIT 
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PorRTLAND St. Louis SAN ANTONIO SAN FRANCISCO 
SEATTLE SPOKANE 


“Cooperation Stimulates Service” 
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Ghat the Commontwealths of Pennsplvania, 
Rorth Carolina, New Fersep, Obio, and ! 
New Pork have adopted the following new 
Specifications covering fabric reinforcement: 
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12”| .029 Sq. In. | 63.7 Lbs. | CF06 
.029 Sq. In. | 65.7 Lbs. | CF06 
12”) .029 Sq. In. | 65.7 Lbs. | CF06 
12”| .025 Sq. In. | 59.3 Lbs. | BF37 
.034 Sq. In. !75.4 Lbs.| BF1%5 


Sir Fabric 


Pennsylvania] 0 | 6” | .148 Sq. In. 
New York. .| 0 | 6” | .148 Sq. In. 
New Jersey...| 0 | 6” | .148 Sq. In. 
Ohio er 3| 4” | .140 Sq. In. 
N. Carolina . | 114| 4” | .176 Sq. In. 
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Write for the new National Steel Fabric Catalog---it contains 
extracts from the specifications referred to, as well as much 
other data of vitalinterest to road engineers and contractors. 


National Steel Fabric Company 
{ (Subsidiary of Pittsburgh Steel Co.) 
714 Union Arcade - Pittsburgh, Pa. 


ATLANTA BUTTE CHICAGO CLEVELAND DENVER DETROIT KANSAS CITY 
LOS ANGELES MINNEAPOLIS PHILADELPHIA PORTLAND ST. LOUIS 
SAN ANTONIO SAN FRANCISCO SEATTLE SPOKANE 


“Cooperation Stimulates Service’’ 
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National Lock- Joint Cast-Iron Pipe 


The Pipe of Short Units, Long Service and Low Costs 











The Pipe that locks effectively, that prevents Separation 
and assures alignment to perfection. 


The pipe which solves culvert renewal problems with least expense, greatest efficiency. The pipe 
that does not rot or disintegrate, the pipe that is mechanically correct and has proved itself the — 


solution of the culvert problem. 


CONTRACTORS and ENGINEERS, GET THIS: 


TWO MEN, without the use of any tools whatsoever, will unload, handle and install all sizes up to 
and including 36 inches in diameter. 


It is as cheap to handle and install as clay pipe WITH NO BREAKAGE LOSS. In shallow trench 


work the entire culvert can be built up, interlocked and rolled into place in one operation. 


A MPR Re GaN 
CASS: LINCO: 


Birmingham, - -. Alabama 


Ts B-SFURNERSG2C Os 
Raleigh, : : North Carolina’ 





























Roap Kine GRADER, 8-FooT BLADE 














SquaRE DEat No. 2-6, 7-FooT BLADE 
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ADAMS RoAD PATROL SCRAPER 





translated into working terms 
means Adams Road Building 
and Maintenance Equipment 


For your road building grading use 


ADAMS ADJUSTABLE LEANING 
WHEEL GRADERS 


that are guaranteed to do more work for you 
with less power and therefore less cost, than 
any other graders on the market. The differ- 
ence is in the leaning wheels—an exclusive 
feature on Adams Graders. 

They are built with blades ranging from 7 ft. 
to 12 ft. long. There’s a size to suit your work 
that can be furnished either for animal or 
tractor power. 


To keep your roads always smooth and prop- 
erly crowned, use 


ADAMS ROAD MAINTAINER 


a flexible machine which shapes both sides and 
crowns the center of the road in one operation, 
preserving the original contour of the road. 
Operated by one man and a truck or light 
tractor, it covers many miles of road a day, 
making the maintenance cost per mile very 
low. Adjustable to all road widths and condi- 
tions. 


ADAMS ROAD PATROL 


a mighty popular little one-man, two-horse 
maintenance machine for maintaining roads by 
the patrol system. Thousands in use all over 
the country. 

We also manufacture a superior line of Road 
Drags, Scarifiers, Scrapers, Plows, etc. 


WRITE OUR LOCAL DISTRIBUTOR 


J. C. BENJAMIN, RALEIGH, N. C. 
733 W. HARGETT ST. 


J. D. ADAMS & COMPANY 
HOME OFFICE AND FACTORY 


INDIANAPOLIS, INDIANA 


GET IN TOUCH WITH OUR LOCAL DISTRIBUTOR — HE IS THERE TO SERVE YOU 


New York 
Philadelphia 





TEXACO Asphaltic Concrete 
in the famous Grove Park 
Section of Asheville, N. C. 
This pavement was built in 
1917 on old macadam. 


To combine beauty with dura- 
bility. That was the paving prob- 
lem in Asheville, N. C., America’s 
famous resort. This problem was 
solved successfully by laying 
TEXACO Asphaltic Concrete. 


Asheville now has thousands of 
square yards of durable, resilient 
TEXACO pavements, which har- 
monize in beauty with the en- 
trancing scenic surroundings. 


Richmond 
Boston 


Jacksonville 
Tampa 


New Orleans 
Memphis 


The Texas Company 


Asphalt Sales Dept., 17 Battery Pl., New York City 


Chicago 
Cleveland 








Another view of the 


TEXACO Asphaltic Con- 
crete in Asheville, N. C., 


which was constructed in 
1917. 
Just as Asheville selected 


TEXACO pavements, so. have 
many other world-famed resorts 
found TEXACO the most durable 


and serviceable. 


Atlantic City and Long Branch 
in New Jersey, Mineral Wells in 
Texas, Florida’s far-famed resorts, 
and many others have pavements 
that last—made of TEXACO 
Asphalt. 





Houston 
Des Moines 


Oklahoma City 


Kansas City Wichita 








Minneapolis 





